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As the industry's undisputed durability leaders, land mobile antennas from A/S Mobile never lie down on the 
job. Their superior technology, materials and manufacturing keep them working year after year. So you can 
retire your worries about land mobile antenna failure. 

A/S Mobile designs antennas for virtually all land mobile applications. And we work overtime packing 
in features other manufacturers leave out. Features like rubber O-ring seals for moisture protection. 

100% factory-tuned and locked coils for long-term frequency stability. And stainless steel whips for topmost 
durability. You can even ask for a flexible shock-absorbent spring for high-vibration environments. And all 
A/S Mobile antennas are designed for peak efficiency. So they work every shift at 
maximum performance. 

Call A/S Mobile at 1-800-664-5274 and 30500 Bruce Industrial Parkway 
place your order for the highest quality antennas Cleveland, Ohio 44139-3996 
manufactured today. Unlike your retired fleet, slope neta 

é ; AX 216-349-8407 
the only thing our land mobile antennas will 
pile up is air time. icin 
Your Wireless Connection.” 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


; optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


= TIMED MUTE switch to mute 
“unselected” audio temporarily 


m Separate volume controls for 
each “unselected” line 


@ # Instant-PTT switches for each 
line 


@  Line-activity LEDs (function 
on all lines, selected or not) 
@ Heavy-duty 120/240-Vac power 
supply (also runs on 12 V\\.) 
Options 


m DCA-3 external three-line 
adapter for DC-format lines 


@ Gooseneck and desk micro- 
phones, headsets, footswitch 


@ DTMF pad 
m@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Cal] 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


MIE GIA ||] 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Clock/audio-level/ 
cross-mute display 
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features 


10 Cellular data ‘road 
tests’ of modulation 


technologies 

Herbert R. Perkins 
Comparison tests on two cellu- 
lar systems with DPSK, QAM 
and AHEAD modulation tech- 
nologies show AHEAD to of- 
fer superior throughput rates 
and error performance. Vehicle 
speed had little effect on data 
throughput. 


Servicing pagers: 
Headaches (and some 
aspirin) 

David Ludvigson 

Part 12—Here are some tips for 
solving little quirks and prob- 
lems that come up from time to 
time with Motorola Bravo pag- 
ers. A computer program you 
can use to track your customers 
is included. 
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Using voting receivers 
and towertop amplifiers 
Gordon F. Sargent, P.E., DE, 
Whether to use voting recciv- 
ers or towertop amplifiers to 
improve radio coverage may 
depend on terrain, site noise 
and the presence of strong un- 
wanted signals at the repeater 
site, among other factors. 


On the cover: This portable VHF repeater is 
pictured as it was made ready for transport to 
Mount Discovery, which appears to its left in 
the background. As installed, the repeater cov- 
ers the area around McMurdo, Antarctica, 42 
miles from Mount Discovery. with a range of 
about 100 miles at 140MHz. The yellow box 
houses the electronics and four 90Ah batteries. 
Solar cells cover all four sides. The sun shines 
24 hours a day during summer in Antarctica, 
which keeps the battenes fully charged. Photo 
courtesy of Bill Robertson: Naval Command, 
Control and Oceanic surveillance Center ASE: 
Charlotte, NC 
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Modulation acceptance 
bandwidth. 
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Regulating technology 
Robert H. Schwaninger Jr. 
Freedom of association. 


50 News 
Motorola, E.F. Johnson sign 


joint licensing agreement. 
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New products 
Motorola is the “Readers” 
Choice.” 
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Advertisers in this issue 
describe the products and 
services that they offer. 
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BREAKTHROUGH 
rom? RANSCRYPT * 


__VOICE PRIVACY MADE SIMPLE 


B 


Transcrypt™ has been providing complete voice privacy solutions 
for more than 16 years to over 10,000 public safety, government, and 
industry users in 88 countries around the world. Call us to talk 
about adding protection to your Land Mobile Radio (LMR) or 
cellular communications. We're ready to listen... Privately. 


/ Superior Voice Quality 

¢ Patented Continuous Sync. Process 

¢ Compatible With Over 1500 Types Of Radios 
¢ Affordable 

/ Security Levels To Fit Your Requirements 

¢ Compact Size 

¢“ Low Power Consumption 

¢ Over-The Air Reprogramming (QTAR) 

“ Works Through Existing Systems 


1-800-228-0226 


4800 NW 1st Street, Lincoln, NE 68521 USA 402-474-4800 « FAX 402-474-4858 Circle (5) on Fast Fact Card 
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ditorial 


Expansion for small SMR systems 
and private communications networks depends on Congress 


As a result of the November 1994 elec- 


tion, Republicans now outnumber Demo- 
crats in both houses of Congress. Although 
this change is dramatic at a political level, 
will it improve the prospects for small 
businesses that provide radio communica- 


tions services? Not without a good deal of 


effort to persuade the new Congress to pass 
supplemental legislation. 

Some of the affected businesses include 
radio Communications equipment dealer- 
ships. community and private carrier re- 
peater operators, and specialized mobile 
radio (SMR) system operators. 

Also affected are private communica- 
tions network (PCN) operators (excluding 
state and local governments}: commercial 
and industrial businesses that operate their 
own radio communications systems. such 
as utilities, motor carriers, manufacturers, 
farmers, miners and ranchers. 


Auctions, common carriers 

Two big changes in radio communici- 
tions regulation made during the past two 
years work to the disadvantage of small 
businesses. One is the use of auctions 10 
allocate radio frequency spectrum. Com- 
petitive bidding makes new channels too 
expensive for many small businesses to 
acquire, The other is a reclassification of 
many former private radio facilities as 
common carrier facilities. Common car- 
rier regulation is an expensive burden that 
many small businesses ire incapable of 
bearing. 

Along with these long-term changes 
came an Aug. §. 1994, FCC moratorium (a 
“freeze”) on processing pending SMR |i- 
cense applications or accepting new ones. 
At one point, the commission seemed pre- 
pared to dismiss more than 40.000 pend- 


ing applications and to auction the remain- 
ing SMR frequencies. The freeze imposed 
yet another burden on small businesses that 
had invested money in expansion plans 
The FCC ultimately was persuaded to pro- 
cess the pending applications, but it re- 
mains to be seen whether the commission 
will accept future SMR applications with- 
oul competitive bidding. 


Donation spurs action 

In late November. the FCC accepted an 
offer by a coalition of trade associations to 
donate $20,000 worth of computer soft- 
ware services, training and support to pro- 
cess the pending applications by Feb. 28. 
We're glad that the pending applications 
will be processed, Small businesses that 
filed applications in good faith to expand 
their existing radio systems may receive 
licenses as a result, although many licenses 
will go to speculators. At the same time, it 
is ludicrous that a federal agency that has 
auctioned $1 billion worth of spectrum in 
recent months should have to be prodded 
into acting on SMR license applications 
by a donation. 

Onee these applications have been pro- 
cessed. small SMR and PCN operators 
still will face the prospect of auctions, 
and small SMR operators will face, in ad- 
dition. common carrier regulation. Some 
small SMR operators may discontinue in- 
terconnection service (discontinue offer- 
ing mobile telephone service), a step that 
would avoid common carrier regulation. 
Without interconnection, their service 
would be limited to dispatching (commu- 
nication within the radio network), 


The public good 

Alter the pending applications are pro- 
cessed. to obtain licenses for additional 
frequencies without buying them at auc- 
tion, small SMR and PCN operators must 
persuade the new Congress to exempt their 
applications from competitive bidding 
no small task. They must prove that it is 
for the public good to give spectrum to 
small SMRs and PCN operators—better 
than selling the spectrum to “super-SMRs” 
and better than forcing PCN operators to 
buy services from “super-SMRs.” cellular 
telephone carriers or personal communi- 
cations service companies rather than use 
their own networks, 

The small SMR and PCN operators must 
prove that distributing spectrum by auc- 
tion harms SMR users and PCN operators 
Without competition from small SMRs 
and private network suppliers, the limited 


number of large carriers will be free to 
charge higher prices than they otherwise 
might to recover their spectrum invest- 
ments. What the public gains in auction 
revenue it could lose in communications 
services costs. These costs would be paid 
directly by users to carriers or indirectly as 
part of the cost of products made by com- 
panies that pass along their own communi- 
cations services costs. 

Safety is an important issue. too. Many 
PCNs are designed with specific coverage 
areas and capabilities that are unequalled 
by SMR, cellular, paging and proposed 
personal communications service carriers. 
Workers in utility companies, mines, 
farms, factories and other enterprises could 
be placed at greater risk without proper 
radio communications. 


Change brings opportunity 

The change from Democrat to Repub- 
ligan leadership in Congress may make 
it difficult to initiate the necessary leg- 
islation. Committee and subcommittee 
chairmanships will change. and the staff 
is scheduled to be reduced by one-third. 
Significantly. House committee and 
subcommittee with responsibility for 
telecommunications legislation are on 
the new leadership's list of committees 
to be discontinued, with those responsi- 
bilities to be assigned to other existing 
commiltees, 

The matter of expanding small SMRs 
and PCNs seems to be entirely out of the 
hands of the FCC. According to public 
statements by FCC officials, no more 
spectrum will be allocated for private 
communications networks. One official 
recommended that small SMRs bid for 
personal communiciutions services spec- 
trum to use in expanding their capacity 
and coverage because no additional SMR 
licenses will be available to them, cither. 
With that kind of Nat rejection, based on 
the current direction from Congress, small 
SMRs and PCN operators will have to 
mike the most of the opportunity that the 
change in Congress will bring to ensure a 
supply of radio frequency spectrum. 

Don Bishop 
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In the weeks and months ahead, you'll hear 
more about The Test You Can Trust: The 
quality. The reliability. The responsiveness. 
The ruggedness. And the efficiency that is 
inherent in Motorola Communications 
System Analyzers. 


We invite you to stay a step ahead: Call, 
write or FAX the coupon below —- and you'll 
become part of the “Motorola Test Network.” 


You'll receive advanced product information, 
posters, product videos, news briefs and the 
latest updates. Plus it’s FREE OF CHARGE! 
Sign up today. 


J Yes, sign me up for the Motorola Test Network mailing list today! 
Name 

Title 

Company 

Address 

City 

Country 

Phone 


(MA) MOTOROLA 


Communications Test Equipment 
P.O. Box 2606 

Scottsdale, AZ 85252-2606 

(800) 235-9590 Ext. 88 

FAX: (319) 395-9719 
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C alendar 


January 

18-20—Mobile Communications Conference, sponsored by Frost & 
Sullivan, Westin Hotel, Galleria Dallas, Dallas. Contact: 800-256- 
1076. 


February 
1-3—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, New Orleans, Contact: 202-785-008 1. 


March 

13-14—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
The Buttes. Tempe. AZ. Contact: 202-331-7773. 

16-17—Government Land Mobile Communications Conference, spon- 
sored by TMSA Conferences, Rosslyn Westpark Hotel, Arlington. VA. 
Contact: Steven Silver, 310-534-4871. 

20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conven- 
tion Center, Anaheim, CA, Contact; 202-326-7300. 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R, Brown Convention Center, Houston. Contact: 214-235-0655, 

12-13—Wireless Business Telephone Systems, sponsored by Alexander 
Resources. Bristol Suites Hotel. Dallas, Contact: Carole Kaufman, 800- 
948-8225 

25-27—International Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center, Las Vegas. Contact: 800-828-0420. 


May 

17-19—Mobile Communications Conference, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Hotel del 
Coronado, San Diego. Contact: Nancy Palleschi, 800-759-0300, 


31-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto. Contact: 613-233-4888, 


July 

26-28—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago, 
Contact: Keith Paglusch, chairman, 312-399-2378. 

J1-Aug. 4—Utilities Telecommunications Council, Hyatt Regency and 
Convention Center, Minneapolis, Contact: 202-872-0030, 


August 
13-18—Association of Public-Safety Communications Officials—tin- 
ternational National Conference, Detroit. Contact: 800-949-2726, 


September 

20)-23—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), Orange County Con- 
vention Center. Orlando, FL. Contact: 800-326-8638. 


October 

18-20—International Wireless Communications Expo/Fall, 
Convention Center, Tampa, FL, Contact: 800-828-0420, 

26—ERA Communications Trade lair, Ala Moana Hotel, Honolulu, 
Contact; 310-287-1218, 


Tampa 


November 

7-9—WirelessWorld Conference and Exposition, sponsored by Cellu- 
lar Business and Mobile Radio Technology magazines, Moscone Con- 
vention Center. San Francisco. Contact: Chris Lotesto, 800-458-0479. 

8-12—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Albuquerque. NM. Contact: 
Bernie Brownson, 303-371-8182. 

17—Radio Club of America, Communications Symposium, 86th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811. 
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The MXP25 provides fast unit identity (ANI), but 
doesn’t stop there. 


As your call management needs expand, the 
MXP25 expands with them. The Hot Key feature 
senses and reports ignitions that are OFF or ON. 
Add a Map/Stat/Keyboard and report fleet conditions 
in the blink of an eye. Assure worker safety with 
Man-Down/Hot Mic Alarms. 


ANI today— the whole banana tomorrow! Your 
needs may change, but with the expanded features 
of the MXP25, you'll be ready. 


For MoreThan Just ANI 
Call Toll Free: 
1-800-638-5577 


Se) 


4800 Bethania Station Road, Winston- isle NC 27105-1201 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 SAFETY — Man-Down/Hot Mic 
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| echnically speaking 


Modulation acceptance bandwidth 


By Harold Kinley, C.E.T. 


The specifications on an FM communi- 
cations receiver usually specify a figure for 
moduation acceptance bandwidth, What is 
modulation acceptance bandwidth, and what 
is the significance of the specification fig- 
ure? We will attempt to answer that ques- 


tion acceptance bandwidth as: 


The selectivity characteristic of a receiver that 
limits the maximum pennissible modulation 
deviation of the radio-frequency input signal 
that a receiver can accept, without degrada- 
tion of the 12-decibel sinap, when the 
radio-frequency input signal is 6 devibels 
greater then the reference sensitivity level. 
(page 4, IEEE publication standard 184-1969, 
{EEF Test Procedure for Frequency- 


shown in Figure | below, This is the same 
test procedure setup that is used to deter- 
mine the 12dB sinap sensilivity of a re- 
ceiver, To determine a receiver's modula- 
tion acceptance bandwidth, first perform 


(continued on page 45) 


Kinley, a certified electronics technician, is te- 
gional communications manager, South Carolina 


tion and maybe raise some new ones. 
es Modulated 


Receivers, 


IEEE definition 
The Institute of Electrical & Electron- 
ics Engineers (IEEE) defines modula- 


Test procedure 


AMPLITUDE 


kHz FROM CARRIER 


Figure 2. The significant sidebands of an FM signal modulated by a 1kHz 
tone at a deviation of +3kHz. These sidebands account for 99.6% of the 
power in the sideband spectrum. Modulation index (RB) = 3. 


AMPLITUDE 


ASSORSA 


kHz FROM CARRIER 


Figure 3. The significant sidebands of an FM signal modulated by a 1kHz 
tone at a deviation of +5kHz. These sidebands account for 99.3% of the 
power in the sideband spectrum. Modulation index (B) = 5. 


Mobile 


The setup for the test procedure ts 


Forestry Commission, Spartanburg, SC. He is the 
author of Standard Radio Communications 
Manual: With fastrumentation and Testing Tech- 
niques, Prentice-Hall, 1985, He is a member of 
the Radio Club of America. 


Communications 


Table 1—The Bessel functions of the significa itsidebands io modu- : 
lation Indice (8) of 3, Aaa : Sa 


TANPLITUDE, 


B= MODULATION IN DEX 
_ J, = CARRIER 
J,=1STSIDEBAND PAIR 
J, = NTH SIDEBAND PAIR 


AMPLITUDE 


8-7 -6-5-4-3-2-1012345 67 


kHz FROM CARRIER 


Figure 4. The significant sidebands of an FM signal modulated by a 1kHz 
tone at a deviation of +7kHz. These sidebands account for 99.2% of the 
power in the sideband spectrum. Modulation index (8) = 7. 
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* Encodes standard 83 DCS codes with 134Hz shut-otf code 
@ Encodes 38 standard CTCSS & 13 split tones 
* Programmable custom CTCSS, and DCS codes 
Each memory location can have diferent CTCSS 
and/or DCS for encode or decode 
* Encodes Burst tone with programmable irequency 
& timing 
Emergency ANI with repeat delay timer 
* Accidental “man down” warning tone timer 
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squelch output 
@ CTCSS can be held off before and during ANI 
* CTCSS modulation is programmable relative 
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Encode features 
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2302 E. 22nd Street 
Tucson, Arizona, USA 85713-2024 


Order Line: (800) MIDIAN’S « FAX Line: (602) 884-0422 ¢ Service Line: (602) 884-7981 
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Cellular data ‘road tests’ 
of modulation technologies 


Comparison tests on two cellular systems with DPSK, QAM and AHEAD 
modulation technologies show AHEAD to offer superior throughput rates 
and error performance. Vehicle speed had little effect on data throughput. 


By Herbert R. Perkins 


Dominant voiceband modulation tech- 
nologies include differential phase-shift 
keying (DPSK) and quadrature amplitude 
modulation (QAM). A new technology, 
asynchronous halfwave encoding and de- 
coding (AHEAD), has become available 
during the past year. (See “Modem Speeds 
Throughput for Data Sent by Any Radio” 
by Dr. Rainald Schoneberg, July 1993 
Mobile Radio Technology.) 

These three technologies. DPSK, QAM 
and AHEAD, were tested in real-world 
land mobile cellular applications to deter- 
mine actual performance over voiceband 
systems with moving vehicles. 

In more than 300 cellular hours of on- 
the-road mobile testing, DPSK and QAM 
throughputs were about 440 bits per sec- 
ond (bps) and 1,920bps, respectively. Fre- 
quent and extended blackout periods were 
experienced while the modems tried to 
recover, Calls were often dropped by the 
modems. In contrast, AHEAD, an en- 
hanced frequency-shift keying-related 
modulation technology, proves to be three 
to 12 times better, depending on the modu- 
lation method it is compared against. 
When compression schemes such as MNP- 
10 or V.42bis are used as a basis for com- 
parison between modulation methods, the 
difference between AHEAD, DPSK and 
QAM becomes 10 to 30 times in favor of 
AHEAD. 


Modem 


The word modem is a contraction of 


modulator-demodulator. A modulator con- 
verts digital data to an analog carrier for 
transmission over a land mobile radio net- 
work. A demodulator receives the analog 


Perkins lives in Longwood, FL. 


carrier and recovers the digital data. 

Several techniques of encoding data into 
an analog carrier (frequency, phase and 
amplitude) at higher speeds are known: 
DPSK, QAM and AHEAD. 

Commercially available voiceband mo- 
dems differ in features, implementations 
and performance when used over land 
mobile and cellular radio networks. All use 
one of the three encoding techniques listed 
above that result in specific waveforms; 
therefore, no matter how a DPSK, QAM or 
AHEAD system is implemented or what 
type of software is added to improve the 
performance, all technologies are limited 
by the network's effects on the waveform. 

Compression, coding and similar opera- 
tions performed on the data are indepen- 
dent of the modulation technology. 


To determine which modulation tech- 
nology (waveform) is best suited for land 
mobile and cellular radio networks, tests 
have been designed and performed that 
compare DPSK, QAM and AHEAD wave- 
forms in voiceband cellular networks. 

Summaries of the tests provide valuable 
information to users and operators of 
voiceband land mobile radio and cellular 
systems. 


Background information 

Cellular networks — A cellular system 
is un FM radio network composed of sev- 
eral base stations that cover a geographical 
area, inside of which cellular telephones 
can operate. These stations are managed 
and controlled by (distributed) digital 
switch equipment known as the mobile 


HEWLETT 
PACKARD 
486 COMPUTER 


CLE | 
sb cabvnd SCCCCCCECRTEECESERC ERECT TESA TTT 


“DECOR OUCH eo Rene ooeee 


Figure 1. The test set up is as plain as possible, with nothing unique about the hardware. 
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When It Comes Jo Paging Technology, 
Only One Name Solves The Puzzle. 


ML ATT}2}R | ot 
ACROSS : e i 


1 What Company Developed FLEX"? 


2 What Company Developed Two-Way 
Asymmetric Paging™ (ReFLEX™)? 
3 What Company Developed High Speed 
Voice Paging (InFLEXion™)? 
4@ What Company Developed ViCon'? “-_— 
1 What Company Developed Kore M™? 4 2 
5 What Company Developed AlphaMate*? We are continually developing 
i) new paging technology with 
only one person in mind ... 
you, our customer. Our goal 
[is is to keep you out in front of 
your competition with the 


4 z A latest in paging and paging 
M ii infrastructure products and 


technology. 


FLEX, ReFLEX, AlphaMate, ViCon, Kore M, InFLEXion ... 
All Developed by Motorola. 


For more information, contact your local Motwrole Infrastructine Account Executive or Motorula’s 
Global Paging Infrasouctine Division ae 1-800-520-7243. Or write us at 5555 North Beach 
Street, Ft. Worth, Texas 76137, 


ne ee 
(MA) ii eiiaasiama = DIVISION Talat 
Paging Products Group 


Ay’, Moloroln, Kore M, FLEX, ReFLEX, AlphaMate, InFLEXIon and ViCon are trademarks of Motorola, Inc. © 1994 GPID. 
Designod and produced by Motorola GPID Strategic Marketing. 
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Table 1—Equipment used for the test had several variations. 


EQUIPMENT TYPE 


Modems 


EQUIPMENT DETAIL 


a) Microporte 4232BIS 14,400bps 


b) Intel SatisFAXtion 400e 14,400bps 
c) AHEAD 


Cellular Phones 
(hand-held) 


a) OKI 1150 
b) Motorola Flip Phone 


c) Ericsson 


Interface 


a) Ru-11 for Motorola Flip Phone 


b) Hands-free option for Motorola Flip Phone 
c) Hands-free option for Ericsson 


Computers 


a) 386 Compaq Contura laptop 


b) 486 Hewlett Packard 


GPS 


Vehicle 


telephone switching office (MTSO). A base 
station is known as a cell site and is com- 
posed of low-power FM transceivers. 
power amplifiers, control units and anten- 
nas. Its function is to interface cellular 
mobiles and the MTSO. 


It communicates with the MTSO over 


Garmin GPS-100 


Jeep with soft top 


dedicated data links (wire or wireless) and 
with mobiles over the air waves. The 
MTSO also provides the interface to the 
public switched telephone network 
(PSTN). 

Cellular networks are designed for mo- 
bile voice telephone calls. The connection 


between the mobile phone and the landline 
phone is completely different each time a 
call is placed. Characteristics such as am- 
plitude and group delay for each connec- 
lion vary depending upon physical length 
and routing ef an individual call. 

This variation does not affect a voice 
call, but it makes it difficult to maintain a 
data connection. 

Cellular systems were designed for 
voice traffic. and littke thought, if any, 
went into designing features for data us- 
ers, Today's users want data traffic in the 
form of telemetry, interactive sessions 
with main-frame computers, electronic 
mail (e-mail) delivery and. of course. fac- 
simile (fax) delivery. For those brave 
enough to try sending data on a cellular 
system, the remaining problems of 
multipath. burst and blank, cell hand-off 
and interference are soon evident. 

A cellular system is a complex collec- 
tion of hardware. Its performance is sub- 
ject toa number of unique radio phenom- 
ena because of the frequencies used. These 
circumstances make it impossible to simu- 
late a cellular system in the laboratory and 
difficult to model it on a computer. If a 
test of data over cellular is to be realistic, 
it has to be done on a working cellular 


HELIAX®@ air-dielectric cables from 
Andrew aredesigned to give you 
the lowest attenuation and 


HUTTON STOCKS 


Ready to ship 
to your site! 


Mobile Radio Technology — January 1995 


| e 
asennentteteettnty 


Circle (10) on Fast Fact Card 


highest average power rating. 
Hutton has up 


ANDREW AIR CABLE: ::: 
to be cut to length 
and promptly 


delivered to your site. 


COMMWORKS 


Dallas, Texas 
214-23940580 800-442-3811 


Atlanta, Georgia 
404-729-9413 800-741-3811 


Toronto, Canada 
416-255-6063 800-265-8685 


Denver, Colorado 
303-820-2929 800-726-6245 


Seattle, Washington 
206-453-2132 800-426-2964 


“SANDREW — 


UltraLink CABLE 


Solves many problems experienced by mobile installers. 


—— 


0 eee 


Low-loss Teflon® dielectric 
Withstands high temperature 
Fits standard RG58 size connectors 
Easily removed dual shields 

: Used In our base and mobile antennas 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Callus or your favorite distributor for 
fast delivery. or our latest catalog. 


1-800-258-3860 + FAX:1-800-258-3868 


cushcraftt/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H, 03103 USA - TELEPHONE; 603-627-7877 + FAX: 603-627-1764 » TELEX: 4949472 
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system and not in a laboratory using sim- 
plified simulations or test models. 


Modems 

Prior to the introduction of AHEAD, 
higher speed modems that could be used 
on voiceband land mobile radios or a cel- 
lular system all used either DPSK or QAM 
modulation techniques. Many manufactur- 
ers implemented specific firmware to im- 
prove throughput. These enhancements 
include data compression and specific al- 
gorithms that allow higher data rates when 
talking to a similarly equipped modem, In 
addition, certain (de facto) standards such 
as MNP-10. the AT command set, MNP-5 
and V.42 were also added. These, along 
with automatic fall-back, are found in most 
modems. 

AHEAD, because it is so new, is not yet 
a standard modem, with the exception that 


itis backward-compatible with a V.21 or 


Bell 202 modem, It has been specifically 
designed for use on land mobile radio and 
cellular systems. Although it too offers 
MNP-10 and V.42, it does not currently 
offer the AT command set. 


Test configurations 

The test segments included the route, 
the cellular carrier and the equipment. The 
equipment also had several variations. (See 
Table | on page 12.) Of all the possible 
combinations, 17 are presented here. The 
complete test set up is shown in Figure | 
on page 10. Nothing is unique about the 
hardware, and every effort was made to 
keep it as plain as possible. 


128 


96 


64 


32 


J a 
17:16:13 17:19:34 17:22:55 


NO DATA NO DATA 


te , 


NO DATA 


17:26:43 17:30:04 | 


| 17:33:25 


NO DATA 


Figure 2. A typical plot of a 17-minute period during one of the 4,800bps QAM tests with a nominal 
capacity of 120 blocks per second. This shows the gaps that happened while the modems were 
trying to re-synchronize. The other unexplained phenomenon was a dropped call. This was solved 
by setting the S-10 parameter (AT command set) in the Microcom and Intel modems to 255, (Never 
drop a call for loss of carrier.) The situation that was not solved was the ‘phantom drop.’ (See text.) 


pe Connections — The connection to the 
modems tested is via RS-232 cable from 
COM 1. Connections to the PSTN line are 
via a standard RJ-11 connection. The 
MTSO and cell site are indicated for clar- 
ity, although they are part of the cellular 
system. 

& Phones and computers — The cellu- 
lar phone, modem and interface, provided 
by the local cellular providers, were selected 
from the list in Table 1. The Compaq com- 
puter recorded data. and a global position- 
ing system (GPS) receiver, the Garmin GPS 
100. provided the latitude, longitude, ve- 


Caller ID. You’ve got their number. 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. ID-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ csc | CONTROL SIGNAL’ 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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hicle speed and the time that data were re- 
corded. The equipment was powered from 
the 12Vde vehicle system. 

em Cellular providers — BellSouth 
Mobility and Cellular One supply cellular 
service to the Orlando area, BellSouth 
Mobility uses Motorola base station equip- 
ment, and Cellular One uses Ericsson GE 
equipment. 

pm Routes — The selected route required 
several cell hand-offs, freeway driving at 
55mph to 65mph, weak-signal and strong- 
signal areas, areas of potential interference 
(such as an airport), residential sections 
where the typical speed limit is 30mph, 
open areas, areas with heavy vegetation, 
business districts and industrial com- 
plexes. The chosen route took, on the av- 
erage, about 40 minutes to drive. 

pm Computer hardware — A Compaq/ 
Contura 3/25 with two serial ports (one 
connected to the GPS receiver and one 
connected to the modem under test} col- 
lected data in the vehicle. A 486 Hewlett 
Packard was used at the office. 

& GPS equipment — A Garmin GPS 
100 unit was was used to provide coordi- 
nated universal ume (UTC), latitude, lon- 
gitude and speed. 

& Modem equipment — Two modems 
were selected for the test: an Intel 
SatisFAXtion 400e 14,400bps and a Micro- 
com MICROPORTE 4232BIS 14,400bps. 
The Microcom is advertised as cellular- 
compatible and was used in the vehicle. The 
Intel was used at the office during the DPSK 
and QAM tests. The AHEAD modem was 
supplied by Comacs Enterprises, and was 
used on both sides of the link when it was 
evaluated. All modems were powered 
from either wall transformers or the 


The Fastest, Most Powerful Spectrum Analyzer 
In Any Radio Test Set. 


The New STABILOCK® 4032 Universal Analog/Digital Communication Test Set. 


“Ret. ievel + +10 dBa____ 18 dB/Div_ C-FREG.? 

When our customers speak, we listen! You told us you needed - ims 
a better spectrum analyzer in our STABILOCK base-station tester, 

so we added the fastest, most powerful spectrum analyzer sana 

available in any test set. Now, you have all the features you need | phntes sss 

to make the STABILOCK your test platform for the future: minihar” 

(9 Ultra fast sweep-FFT analyzer Siti we Seer + a emma 

HI 10B resolution = eee rae 


‘ 1 
a 2000 Miz =618.8 die a-LIN: 4.4 dBc 


C] Graphic screens ase 
LH] AUTORUN with zoom feature — ee Sees ine 


LI 2.3 gigahertz frequency option (PCS compatible) : 5 
Cc TDMA, CDMA, GSM, NAMPS, DECT, JDC a oa ee 

Call 1-800-225-5765 today for more information. pA dall 

If you already own a STABILOCK 4031, ask about our upgrade! PRRRER: 


18 dB/Div C-FREQ.? 
——— 


REF -LVL> 


Noreal 


Center Freg. +» 455.2508 Mitz ~ 2 kHe/O1 
$1 4032 STABILOCK © Remme: 459.2471 =. “3.1 dBe 


-4, 8 use. 
WBK: #455.2500 MHz -9.2 dB > -¢.5 dBe 
UNIVERSAL ANALOG/DIGITAL COMMUNICATION TEST SET a-MRK: 10.0029 Milz 5.2 gB Are 74 


RX FH 2, a a ee 9) 


RF Frequency ~ 991.0000 MHz i S| CONSTELLATION DISPLAY 
Offset - + @.0 kHz | { Freq. OFF. 
Level/S@Q = - 39.7 dBe | 9 i 
1.0000 kHz 7 Mod. = 3.14 kHz 


Power 
| 61.7 ew 


| AP /Syebo! 
6.0012 db 


| Origin of fx. 
“27.7 d 


INTENS 


Bais Hl ecugitBien me Peers? ae 


Autap Lex-I] 


Base Site Jest Systee 


0 arm ) QEAtaF Ver. 1.08 


you .@ ost @ orup 
By: Jeff “Banzat” Kancko 


sr ar ii at tony 


Wavetek Corporation Wavetek/Schlumberger Technologies 

128 Wheeler Road PO. Box 7004, 829 Middlesex Turnpike 

Burlington, MA01803 __Billenca, MA 01821 
Phone-508-671-9700 Fax-508-671-9704 
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pm Computer sofivare — The Intel mo- 


Table 2—Of all the possible equipment combinations, 17 are listed here. dem and Microcom modem were run un- 
der Procomm PCPLUS. The AHEAD mo- 
SPEED dem was run under a Comiucs-supplied 
TEST DURATION _MPH MAX : STO, DEV. __UTILIZATION communications program that resembles 
ABOH4X q ; Procomm. 
ACEH4Z F ; To evaluate the modulation waveforms 
ACMH4X ‘ : effectively and to judge the performance 
ABOH1X ‘ accurately, three dita situations were used 
ACMH1X : 3 in the tests. These included a four-byte 
block (four ASCH characters). a 16-byte 
block and the full printable ASCH charac- 
ler sel. 
DBMR4X i 5 Nore: Although the AHEAD modem ts 
DCMR4X ‘ i : transparent and could pass the complete 
Ree ASCII character set, the printable charac- 
meri bof are : j ter set was uscd because early tests showed 
that the Intel und Microcom modems 
QBMR4X 52! 37" would interpret some non-printable char- 
QCMR4X 35' 01" 25.1 acters in the full set as commands. 
OBMRIX ; j : , Example: If the word “Tony” were sent 
QCMRIX 38' 32" ‘ ; i from the office. the performance program 


in the vehicle would compare the data re- 
ceived lo determine whether it matched the 
word “Tony.” The correct number of 
“Tony"(s) received would indicate the 
Jevel of performance for a four-byte block. 


QBMRAX 37' 01" 
QCMRAX 34’ 19" 


12Vde system in the vehicle. Optional compression, error correction — The 16-byte blocks were sent and recorded 
To make a level playing field for the | and manufacturer-specific features were in the same manner. The printable ASCII 
modems, all were reverted to the basics. turned off. character set was treated differently. In this 


her Workstations 


whether stand- alone or as part of multi-position consoles, let you 
program and modify your complete system to reflect your operating 
requirements. 


Only Moducom’s proprietary "Screenmaker' and "Customizer' programs 
give you this unique control, designed specifically for your needs and 
preferences. You can quickly and easily design operating screens for 
function, color, switch sizes and locations, and more. 


oh ea all 
wei) hu) are, 


Ultra-Com communications control systems offer more features, more 
control and unparalleled flexibility. 


Moducom consoles and workstations are designed for today’s 
emergency communications requirements and budgets. 


Moducom works the way you work. Call or write for our 
literature package and free programming demo disk. 


|. MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 


(818) 764-1333 e FAX: (818) 764-1992 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(25%4"H x 75%" W x 954"D) or the SL-11R (2% "Hx 7"Wx 9%4"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
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CORPORATION Facsimile: 714/458-0826 
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“Iwasa °. 
orisoner at 
the Anaheim 
Convention 
Center.” 


“If there’s a mold for every other 
black hole in the world, this was it. 
Stecl on ail sides. Concrete walls over 
2 foot thick. No way in or out except 
through the doors. Not the place to 
be if you're a cellular phone. Unless 


you know a real escape artist.” 


Less than 24 hours after the need 
arose, Anaheim's Convention Center 
had become a hub for cellular 
communications. Up on a catwalk, 
high above the toaring 

IWCE Show, sat the MA\e 
escape artist that made (iri 
it all happen, One of our as 


new, Bi Directional Amplifiers, 


They're Lhe first to have built-in 
circuits that automatically keep 
distortion to a minimum and signal 
strength to the rnexinium on as 
many as 40 chaniniais. The one 


mounted over the Conter’s floor 


fell 


was linked to an inteno: anten: 
and an exterior antenna tluined to the 
local cellular operator's sit@ signal. it 
broadcast strong and clear. Inbound 
and outbound calls nuinbered in the 
thousands and Anaheoinn's cellular 


prison was a black hole mo more. 


If you're having 

ary problems with 
in) building Cormmu- 
nications, write for 


a copy of our com- 


prehensive BDA 


brochure. Or call 
1-800- CELWAVE. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC 


2 Ryan Road 

Marlboro, NJ 07746-1899 
(908) 462-1880 

Fax (908) 462-6919 


20) 


case, the performance monitor recorded 
the percentage of characters that arrived in 
sequence correctly. 

& Combinations — The equipment 
combinations were set up on the basis of 
what accessories were available. As an ex- 
ample. the OKI phone did not have an RJ- 
1] available. The Ericsson had a hands- 
free option but no RJ-11 option, whereas 
the Motorola had both. Using the equip- 
ment configurations, a simple label sys- 
tem was devised to create a unique name 
for cach test 

For example, ABOH4X would identify 
the AHEAD modem on the BellSouth sys- 
tem using the OKI cellular phone receiv- 
ing four-byte blocks on the hands-free 
option on Test Route |. In this way, every 
equipment combination used in a test had 
a unique name, Data from a particular test 
could be recalled easily and analyzed, 


TEST NOTATION SYSTEM 


A = AHEAD modulation 

D = DPSK modulation with the Microcom and 
Intel modems 

Q =QAM modulation with the Microcom and Intel 
modems 


B = BellSouth Mobility, Orlando 
C = Cellular One, Orlando 


O = Oki phone 
M = Motorola Flip phone 
E = Ericsson 


R = RJ-11 interface 
H = hands-free option 


= four-byte blocks 
1 = 16-byte blocks 
A = ASCll-printable characters 


X = Test route 1 
Z = Test route 2 


Test objectives 

The test was designed to evaluate basic 
modulation technologies and not sofiware 
such as MNP-5, MNP-10, Xmodem or 
Ymodem,. The speeds used were DPSK 
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12:57:11 13:00:31 
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( 


13:03:52 13:07:13 13:10:34 


Figure 3. This plot shows the same segment of the route that Figure 2 does during an AHEAD run. 
The point to note is that about 80 blocks equal 100% error-free and that lesser numbers indicate 


errors. 


(V.22) at 1,200bps. and QAM (¥V,32) at 
4.800bps and higher. The AHEAD tests 
are with a setting of about 3.200bps to be 
in the range between 1,200bps and 


4.800bps. Other AHEAD tests at higher 


settings (6.000+bps) are not explicitly 
shown, but they produced nearly identical 
performance. 

Note: The 4.800bps speed (QAM) was 
selected because preliminary tests showed 
that a 9,600bps connection was impossible 
to maintain for the lime necessary to make 
a run. Typically, if we could get a connec- 


tion at all, the 9.600bps link would fail 
within one to three minutes. 

As mentioned before. all software en- 
hancements were disabled in each modem 
evaluated. This included manufacturer- 
specific compression features. equalization 
features (compensation for cellular chan- 
nel anomalies) and error correction and de- 
tection features such as MNP-10. 


Test results 
The tests were conducted during a six- 
month period, consumed more than 300 


Table 3—An overview of test results 


4-BYTE 
TECHNOLOGY BLOCK 
AHEAD at 3,200bps 95% 
DPSK at 1,200bps 21% 
See note 
QAM at 4,800bps 25% 
distort the statistics. 
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16-BYTE 
BLOCK ASCII OVERALL 
85% 99% 93% 
—_ 52% 37% 
38% 56% 40% 


Note: Sixteen-byte blocks were not sent during the 1,200bps test because the data rate was 
so low that one error would have represented a very high percentage and would tend to 


for any pager. 


(ZETRON), 


12335 134th Ct. NE. Redmond WA 98052 


Ph: (206) 820-6363 — Fax: (206) 820-7031 
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QUICKER 


Than 
A woe 


TOUGHER 
Than... 


In side-by-side comparisons with other leading 800 MHz radios, 
Maxon's TP-4800 Trunking Portable has consistently shown faster 
system access, and an extended range of operation. 


Built Maxon-tough with a die-cast aluminum cabinet, the TP-4800 


provides dependable performance - under the toughest conditions. 
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Maxon Trunking Radios 


A World of Communications 


1-800-821-7848, Ext. 606 or 611 


nN 
~ 


Table 4—The summary listing of the tests. 


TECHNOLOGY 


BELLSOUTH 


AHEAD 
DPSK 
QAM 


92% 
34% 


CELLULAR ONE 


95% 
39% 
54% 


Who needs 


the new 
Motorola 
R-2660 

with MIRS™? 


OU. 


First we created the digital 
radio. Now, we’ve created 
the R-2660: The first 

and only Communications 
System Analyzer designed 
specifically to support 
Motorola Integrated Radio 
Systems (MIRS™), 


Unlike any- 

thing else on 

the market, 

this leading 

edge digital 

platform is 

packed 

with special features 
designed to make digital 
testing easy. Efficient. 
And state-of-the-art. 


For 

complete 

details 

on the new 

Motorola 

R-2660, 

call Communications 
Test Equipment today at: 
1-800-235-5950 Ext. 23. 


(AA) MOTOROLA 
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OVERALL 


93% 
37% 
40% 


hours of cellular airtime between the 
two cellular carriers and started and 
ended at the same location. The receive 
signal level averaged about —70dBm 
along the route, varying between 
—40dBm and —116dBm. The tests pro- 
vided an equal chance for each modula- 
tion technology, and every attempt was 
made to have a fair and impartial test 
that allowed the technologies to be com- 
pared without any interfering software. 
The results have been certified by Bell- 
South Mobility and Cellular One tech- 
nical representatives. The 17 test runs 
presented here were selected as typical 
of the hundreds that were done and in- 
clude different times of day, different 


The tests provided an 
equal chance for each 
modulation technology, 
and every attempt was 
made to have a fair and 
impartial test that 

allowed the technologies 
to be compared without 
any interfering software. 


days of the week, different traffic pat- 
terns and cellular system loads. 

Table 2 on page 16 and Table 3 on page 
20 both give an overview of the tests, but 
what is not shown in the statistics is the 
percentage of time that the traditional] 
modems spent trying to establish commu- 
nications. This could be anywhere from 20 
seconds to several minutes, with no assur- 
ance that they would be able to maintain a 
connection once it was established. While 
much of the re-synchronization time oc- 
curred after a cell hand-off, there were 
times when it “just happened,” and we 
could not find a satisfactory explanation 
for it. 

Figure 2 on page 14 shows a typical plot 
of a 17-minute period during one of the 
4,800bps QAM tests with a nominal ca- 
pacity of 120 blocks per second. This 
shows the gaps that happened while the 
modems were trying to re-synchronize. 
The other (unexplained) phenomenon was 
a dropped call. This was solved by setting 
the S-10 parameter (AT command set) in 
the Microcom and Intel modems to 255. 
(Never drop a call for loss of carrier.) The 


——— 


When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 
division multiplex (TDM) digital audio processing and 


complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 


superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 


features a 12/24 hour clock, VU meter, 


alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


self-healing diagnostics, and battery backup. 
Eight levels of multi-channel radio and tele- 
ohone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an; sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick, CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 
of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 
y reliable you can buy, and have 
been since 1970. 


CALIDA: Big console flexibility for smaller systems 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


Mini-TDM-150 Desktop Console 


(G onpacom 
SYSTEMS, Inc. 


Circle (20) on Fast Fact Card 


situation that was not solved was what we 
called the “phantom drop.” Although there 
was adequate signal on the cellular phone 
display, and loss of carrier had been dis- 
abled on the modem, the modems would 
just stop sending data or trying to re- 
synchronize. We could never predict when 
it would happen or under what conditions, 
but it caused a number of the early runs to 
be aborted while we looked for a solution. 
During the test period, the reason was 


never identified, but it only happened with 
the Microcom and Intel modem configura- 
tion, Because we could not find a reason 
for the problem, the monitoring software 
was modified to look for the condition so 
that the vehicle occupants could immedi- 
ately reinstate the call. As a point of inter- 
est. during the testing period, the AHEAD 
technology never dropped a call or stopped 
sending data. 

The plot in Figure 3 on page 20 shows 


24 


Receive only 


P30VD, P35VD, P40VD, P45VD 
P30VDG, P3SVDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P1SOVDA, P160VDA, P170VDA 
P150VDG, PI60VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

P8O0VDG, P830¥DG, P860VDG 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150V0G, SP160VDG, SP170V0G 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <13 15 it) 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <15 15 0 
150-160, 160-170, 170-180 <1.1 15 0 
160-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 


30-35, 35-40, 40-45, 45-50 <1.4 15 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 <16 15 
150-160, 160-170, 170-180 <1.2 15 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 


Device 
Type 


DGFET §$ 44.95 


N.F. Gain Comp, 
(dB) (dB) (dBm) 


Price 


DGFET 
OGFET 


$ 44.95 
S$ 56.95 


<18 15 -20 Bipolar $ 49.95 
<1.2 16 -20 QBlpolar $ 74.95 
<05 16 +12 GaAsFET $109.95 


800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 


0 DGFET §$ 74.95 
<055 26 +12 GaAsFET $139.95 
to} DGFET $ 74.95 
tt) DGFET $ 86.95 


<19 15 -—20 Bipolar $ 79.95 
<13 16 -20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Evary preamplifier is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. AX only preamplifiers are tor receive applications only. Infine preampilfiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power, Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 


Go 
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the same segment of the route that Figure 
2 does during an AHEAD run, The point to 
note is that about 80 blocks equal 100% 
error-free and that lesser numbers indicate 
errors. No modem, including AHEAD, was 
ever completely error free, but AHEAD 
was able to maintain a much higher “good 
data” average than any of the others tested. 
AHEAD gradually lost throughput in weak 
signal areas and never suffered from the 
total loss of data that the other modems 
experienced. 

The complete listing of the tests pre- 
sented is shown in Table 2 on page 16. The 
first series of tests shown were done with 
four-byte blocks. (See Figure 4 on page 
26.) The results of the test series show that 
the AHEAD technology performed signifi- 
cantly better than any other modulation 
technology. (See Figure 5 on page 26.) 


Conclusions 

The AHEAD technology is well-suited 
to the land mobile and cellular radio envi- 
ronment. The claims of the inventor, Dr. 
Rainald Schoneberg of Comacs Enter- 


Software, such as MNP- 
10, drastically improves 
any modems error 
performance, but not 


actual throughput. 
GST ER RA EE 
prises, Orlando, FL, regarding throughput 
and performance over a radio system, have 
been validated with side-by-side tests. 

DPSK and QAM technologies are not 
well-suited for a land mobile and cellular 
radio environment because of the need for 
re-synchronizing and problems with phase 
distortion, as well as multipath. This is the 
reason that IBM, for example, announced 
the delay of the introduction of its per- 
sonal digital assistant (PDA) because of 
communications problems. 

Vehicle speed had little effect on data 
throughput for all modulation technolo- 
gies. There were frequent instances where 
a modem under test had good data through- 
put at 5Smph and poor throughput at 
25mph. Interference from police and fire 
vehicles that use a tunked radio system 
will stop a data transmission but will have 
less effect on a voice conversation. 

Software, such as MNP-10. drasti- 
cally improves any modem’s error per- 
formance, but not actual throughput. In 
fact, it can be said that software is used 


Everything You Need for 
Radio ID and Contro 


Introducing the complete line of ANI and Two-Way Products 
from Cimarron Technologies. 


Whether your need is to reduce “horseplay” or increase personnel safety, Cimarron delivers. Let our experienced technical staff guide 
you to an economical solution for your customer. From simple ANI to sophisticated two-way remote control, we have just the product 
to meet your needs and fit your budget. So contact Jack Batchie, Cimarron’s National Sales Manager, at (800) 487-7184 for all the details. 


Features and Benefits: : de 
* — Ultraeliable GE-STAR® signalling 


* — Smallest mobile encoders and decoders in the industry 


Meet the QE-1 


It's the industry's smallest, most feature-filled ANI 
encoder. While portable radios become smaller and smaller, 


* — Automatic PTT, Emergency and Man-Down messages 


* — Full two-way radio system control Cimarron Technologies keeps pace with the sub-miniature QE- 


«  Retrotetadto Iell, enable mic monitos’and sel call 1. Ithas over 30 programmable options including PTT-ANI, 
Kiewit _ Stuck-mic, Emergency and Man-Down messages, plus the QE-1 
* 100% trunking accessibility is now trunking-compatible 


¢ — Field programmable trunking access parameters 
* — Self-standing dispatch display features aphanumeric 


ID “Aliasing” with free setup software CIMARRON 
TECHNOLOGIES 


934 South Andreasen Drive, Suite G, Escondido, CA 92029-1919 
GE-STAR is a regestered trademark of General Flectric Corporation (619) 738-3282. or (800) 487-7184 California and U.S. FAX (619} 480-0233 
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FOUR-BYTE BLOCKS 


100 


80 4 


60 4 


40 


DPSK 4 BYTE 
AHEAD 4 BYTE 


PERCENTAGE GOOD DATA 
QAM 4 BYTE 


20 


BELLSOUTH 


AHEAD 4 BYTE 


CELLULAR 
ONE 


TOTAL PERCENTAGE GOOD 
DATA RECEIVED 


80 = 
: 3 
< o 
2 = 
a 
el 
oO = 
ro! = 
Wi 49 8 
@ DPSK 4 BYTE o} 
@ QAM4BYTE = 
AHEAD 4 BYTE a 
Ww 20 
c 
Ww 
a 
0 
TOTAL OF ALL DATA 
RECEIVED DURING THE 
300 HOURS OF TEST 


Figure 5. The results of the entire test series 
show that the AHEAD technology performed 


Figure 4. The first series of tests was done with four-byte blocks. 


to fix the problems of older modulation 
technologies, 
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CUILUIITTGS seemap TUTTE 
(UIST) NTMI 


The world is divided into“Windows” and “DOS” People. 


“Windows” People don't care how it 
works. They just want to look at the picture 
and push the button! For them the Gemini 
has a Windows style screen and mouse 


making every task obvious. 


“DOS” people want to know how it works 
inside and out! For them seeing STANCIL 


GEMINI - FREE SOFTWARE 


UPGRADES FOR LIFE, IBM -0S/2, HP 
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and INTEL on the outside gives them a 
warm, fuzzy feeling on the inside. 
Call us for more information on GEMINI. 


STAN CIL 


THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way © Santa Ana, CA 92704 
(714) 546-2002 © (800) 782-6245 © Fax (714) 546-2092 
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From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Name 


Company 


Address 


City State Zip - 


Servicing pagers: 
Headaches (and some aspirin) 


Part 12—Here are some tips for solving little quirks and problems that come 
up from time to time with Motorola Bravo pagers. A computer program you 
can use to track your customers is included. 


By David Ludvigson 


You have just finished replacing a crys- 
tal and aligning a Motorola Bravo pager. 
The trequency and format problems have 
been solved. You go to the programmer 
and confidently enter the new capeode and 
answer the appropriate prompts with 
“yes.” Then you page it, 

“123A456B789C™ shows in the display. 
Whauaat? 

This problem is one of several poorly 
documented problems that occur with dif- 
ferent versions and programming methods 
of and for the Bravo pagers, 

Certain “hidden” programming options 
can remove those interfering letters, as 
well as the annoying chirp that sounds 
when the Bravo is “reminding” you to read 
an unread message. 

When trying to program a series of pag- 
ers simultancously, the letters “PRC” may 
appear on the programmer display. To fix 
that error, from the selection page just 
preceding the READY TO PROGRAM? 
prompt. depress 0 and Y on the program- 
ner simultaneously. This step places you 
in another page of programming options. 
(See the operator's secuion of the manual 
for a full description of what the initials 
Inean.) [is important that the BSVR (bat- 
tery-saver) option be enabled, so enter Y in 
response to thal prompt. 

The page of options that follows con- 
tains the single entry PRC, Entering N (no) 
here removes those interfering leters from 
the display. The next page again prompts 
for READY TO PROGRAM? 

Customers often complain of the mo- 
mentary chirp that precedes yibration 
when the pager is in its vibration-alert 
mode. Use the Brayo Programmer to read 
the pager’s programming. Under OP- 


Ludvigson is a technician in Houston, 


TIONS, the SMC prompt is followed by 
Y. which means that the silent mode chirp 
(SMC) has been enabled. Change the Y to 
N. and the problem is solved. 

Reeall what has been written about nor- 
mal and inverted code formats. It is a good 
idea to test the pager with your code-box 
just to make sure the code format is cor- 
rect. If you have to switch signal polarity 
to cause the pager to respond, then reverse 
your DI selection. 

Sometimes, the output signal at MI will 
look dead, even when you are belting it 
with 1OV of RF signal. Recheck the first 
conversion crystal frequency. [t is possible 
that you are using a 45MHz offset crystal 


Pager servicing series 


Part 1: “Build a Shielded Room, fanuary 
1994: (All pagers.) 

Part 2; “Build An ‘IFFER,’” February 1994. : 
(Brayo, Bravo Plus, Bravo Express.) - 

Part 3: “Frequencies, Coding Formats, March 
1994, (Bravo.) 

Pan 4: “From Bench To Programmer.” April 
1994. (Bravo.) 

Part 5: “The Receivers,” May 1994. (Bravo.) 

Part 6; “Elegant Simplicity.” June 1994. 
(Bravo.) 

Part 7; “Problems In Paradise,” July 1994, 
(Brayo,) 

Part 8: “406MHz~512MHz Receivers,” Au- 
gust 1994. (Bravo,) 

Part 9: “IS0MHz Receivers,” September 
1994, (Bravo.) 

Part 10: “Tales Crystal Filters Tell .. .,"" Oc- 
tober 1994. (Bravo, Bravo Plus, Bravo 
Express.) 

Part 11: “Microprocessor Board,” November 
1994, (Bravo.) 

Part 12; “Headaches (and Some Aspirin),” 
January 1995. 


Back issues printed within the past two 
years can be ordered for $5 each, postpaid. 
Call customer service at 800-441-0294. Is- 
sues printed more than two years ago and 
individual article photocopies are unavailable 
from the publisher. 


in a 17.9MHz receiver board (or vice- 
versa). The oscillator cannot work so far 
from its intended frequency. 

Several crystal manufacturers support 
the Bravo. I was doing fairly well in find- 
ing crystals, and then my supply improved 
when I found Crystronics’ “rocks.” Fig- 
ure | on page 32 lists the company's 
codes for VHF through 900MHz crystals. 
Call the company at 305-566-6949 for 
further information. 


Tracking customers 

When a merchant begins to deal in pag- 
ers. he may discover rapidly that he needs 
a means of keeping track of his customer 
base. Generally, as long as he does not 
exceed 200 customers, he can handle cus- 
tomer records with a Rolodex file. With 
more than 200 customers, though, it is time 
to look for a decent bookkeeping program. 

After looking around for several 
months, I finally decided there was no 
software available that was designed for 
pager information filing. Several pro- 
grams merely laid information down on 
the disk, and the user had to define 
whether his input was in the “Pager Num- 
ber” or “Capcode” field. Then you could 
twiddle your thumbs while the disk found 
a match. The occasional “double number” 
problem (where two customers have the 
same capcode and pager number) was 
frustrating with some software because it 
would find the first match and just stay 
there! It was not possible to get beyond 
the first collision of matching data to find 
out what was on the other side. 

Then, there was the issue of how ornate 
the software had to be. Were alternating 
color bars really necessary, or just a 
screen with information? How much of a 
hard disk drive would be occupied with 
actual data, and how much would be used 
to crunch color and location information 
as it printed the data to a particular spot 
on the screen? 
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When It Comes To Antennas, 
Nobody Covers More Ground. 


Whatever your needs, Larsen offers more 
antenna solutions for professionals and amateurs 
than anyone on the planet. Portable, mobile and 
base antennas range from 25 MHz to 1.9 GHz. 
Thousands of combinations are readily available. 
And we’re happy to provide customized solutions. 

Superior performance, technical leadership 


and incomparable specifications have been Larsen 
trademarks since 1965. Each product is backed by 
extraordinary customer and technical service—plus 
the industry’s only three year warranty. Larsen 


antennas are 
(Larsen 


all out of 
this world. Tke Cheat Ch whe e™ 


For a Free Catalog: call 1-800-426-1656; fax 1-800-525-6749. Or write: P.O. Box 1799, Vancouver, WA 98668. 
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I decided to write my own software in 
a (Beginner's All-purpose Symbolic In- 
struction Code) programming language 
called BASICA to see which would do the 
best. The results were surprising. 

Heavy-duty databases use a separate 
data file where the information lies in wait 


to be displayed on the screen. Whenever 


you search for some data, this file is inter- 
rogated until a match is found, starting at 
your first file and marching through each 


file, one at a time. As your database in- 
creases, this search can become a huge 
task. One version of this sort of program 
uses nearly 3 million bytes of storage for 
the nearly 2,000 customers at JJ Sounds 
and Communications, South Houston, TX. 

My own method is more conservative. 
No flashing colors, no neon, just basic 
business. The same 2,000 customer files 
and the program occupy only 650K of disk 
space. 


THE 5921 — PERFECT FOR HIGH NOISE ENVIRONMENTS. 
Shure’s ae a hepa: — sade micro- 
phone is the on mobile microphone with patented 
noise-canceling tech . The 592T also has 


low sensitivity to hum 


quency i 


munication — 


susceptibility to radio-fre- 
. All this provides crisp and dear com- 
even in the noisiest environments. 


Like all Shure ModuLink® microphones, the 592T features 


a Million Cycle Plus™ 
free use and a virtually i 


switch for longer, trouble- 
ible Armo-Dur® case. 


MODULINK® TECHNOLOGY — MAKES CONNECTION AND 
CORD REPLACEMENT A SNAP. 


The 592T is part of Shure’s patent 


ed Modulink 5: 
cordsets allow 


1. Modular 
592T to plug 


instantly into virtually all popular 
radio transceivers with no hard- 


wiring, making installation and 
cable replacement literally a snap. 


Moduler plugs stop quickly into 
the bose of the maoghane 


BUILT BY SHURE MEANS BUILT TO LAST. 
You'll be able to see and fee! the quality of our micro- 


phones as soon as 


pick one up. No mic 


Sass tied ekighe cat orcs peckonn beaker 


’ 


The 5901 homsstor amplified dynamic (leit) 


ond 88517 contnvous tone (nghi} mixrophones 
oe obo port of the Modulink System 1. 


For more information 
about Shure ModuLink 
microphones, cordsets and 
compatible Iransceivers, 
call 1-800-25-SHURE. 


SHURE 


The Sound of Professionnis®.. Worldwide 
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The grinding of the hard drive is broken 
into 12 nearly identical programs that have 
been “chained” together, each calling the 
next in sequence. Information is presented 
in an easy-to-edit fashion, and a |2-year- 
old could easily update the program, 

When entering data, eight fields are used 
in each file: AZ$ is the pager phone num- 
ber; N is the line number in which the data 
have been entered for this pager: CC$ is 
the capcode for the pager; NMS is the 
customer name; ADS$ is the rate and month 
rental charge; CT$ tracks special features 
such as voice mail or statewide coverage; 
ST$ is the month-to-month payment due 
date; and N7S is used to keep track of 
various notes, such as our own registration 
number, price paid and when the last pay- 
ment was received. 

Often, we receive payment by check, 
with no more information than a name 
and address. Perhaps the most powerful 
portion of this program is found in the 
MIDS (midstring) function, which allows 
names (first, last and whole name) to be 
found by the program. 


Pagerfiles 

The Pagerfile program uses a universal 
entry format to allow the user merely to 
type in whatever information he has— 
without specifying the field—and the pro- 
gram finds the match(es). 

Pagerfiles contain—within themselves— 
the DATA statements that pertain to your 
customers. These statements are edited by 
the screen editor, and doubly resaved so 
there is a backup copy of the files. Each 
Pagerfile starts out about 5.5K long, but it 
can grow rapidly, so it is a good idea to 
install the program on a hard disk drive. 

Hard copy receipts may be generated with 
Pagerfiles. Automatic “next payment due” 
mathematics are performed within the pro- 
gram and printed on the receipt. Embedded 
commands allow the user to print files for 
customers with past-due payments. 

Current versions of Pagerfiles are 
“chained” through 12 programs, each ca- 
pable of 200-250 customer fields. This 
capacity represents 2,400 to 3,000 custom- 
ers. With slight modifications to the pro- 
gram, Pagerfiles could be extended to sev- 
eral hundred programs, each capable of 
handling 200-250 customers. 

Written in BASICA, the essential 
program is adapted casily to any [BM- 
compatible computer offering a version of 
BASIC, which is usually bundled with the 
disk operating system (DOS). 

It is important to note the presence of 
the “echo” copy, thus doubling the 
memory requirements of the floppy disk 
or hard disk drive. Ten full copies (and 
“echoes”) of Pagerfiles fit nicely on a 


e____—_—_—_—_—_—_— 


Spectrum Analyzer 
ulin 


! ‘communications service nitors, in 1976, 
trived to ensure that each new generation of 
ovided a more cost-effective combination of features and 
ie COM-120A Is no exception. Many of the 
e never been available in an instrument in this price 
of th standard features include: 
 w Digitized Oscilloscope 
= Automatic SINAD Measurement 
= High Resolution EL Display 
= 10 W Antenna Protection 
It more specialized capabilities are required, a long list of options is 
available which allow you to customize the Instrument to meet your 


a lnternal +26 dB RF 2 Tracking Generator 
Generator Amp mw CLEARCHANNEL LTR® 
w Analog/Digital signalling m AMPS Mobile Station Test 
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For additional information, contact David Allen or Rex Reed at ae / R 


IFR SYSTEMS, INC. 
10200 West York Street 
Wichita, KS 67215-8935 USA 
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Squelch your Voting System problems 
with a CTI Comparator Display 


CTT TT 
TT 
Voting LITT TTI TT} 


SORES FIT ELLE 3 
t =; 


Local, Leased, or hf 
Dia Up Line 


ese: 


ae, 
Remole Comparator Concentrator 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fasi. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


Lop {COMBINED 
¥7 TECHNOLOGIES, INC. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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Add DCS CTCSS and DTMF Reatlout 


to. any Service Monitor Scanner or Receiver 


oat 


Communications Decover Unit 


® POWER 
MODEL Co-1 


LEAR osm: 1 Svsrems Ine: 


+ Monitor your channel or shared systems. 
+ Store and replay feature allows viewing high speed DTMF. 


« Doubles as remote programmer. for our TP-154 and 
TP-154 PLUS tone panels. 


« Connects only to Detector or De-mod output and.12 VDC. 


In Canada: CARTEL - rx: (800) 663-0070 
EASTCOM -rn: (B00) 263-2323 


£ET 


CStis a registarad trademark of Connect Systems Inc 


“rei ree (B00) 545-1349 
more (B05) 642-7184 
(805) 642-7271 


Connect Systems Inc. 
2259 Porlola Ad 
Ventura, CA. 93003 FAX 
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cate 


CRYSTRONICS PART # AND FREQUENCY 


~ MOTOROLA 


LOW 


BR110001—35.200/L 
BR110002—35.220/L 
BR110003—35.240/L 
BR1100140-35.500/L 
BR110011-35.540/L 
BA120011—-35.540/H 
BR110012-35.560/L 
BRA110013-35.580/L 
BR120013-35.580/H 
BA110014—35.600/L 
BR120017—43.200/H 
BR110019-43.240/L 
BR120019-43.240/H 
BR120022-43.340/H 
BR120024—-43.420/H 
BR110028-43.560/L 
BR120028-43.560/H 
BR120029-43.580/H 
BR120031-43.620/H 
BR120033-43.680/H 


VHF 


BR210001-152.030 
BR210002-152.060 
BR210003—152.090 
BR210004—-152.120 
BR210005~—152.150 
BR210006-152.180 
BR210007-152.210 
BR210008-152.240 
BR210009-152.480 
BR210010-152.510 
BR210011-152.540 
BR210012—-152.570 
BR210013-152.600 
BR210014—-152.630 
BR210015-152.660 
BR210016-152.690 
BR210017-152.720 
BR210018-152.750 
BR210019-152.780 
BR210020-152.810 
BR210021-152.840 
BR210022-154.625 
BR210023-157.740 
BR210024-158.100 
BR210025-158.460 
BR210026-158.700 
BR210027-152.420 
BR210028-159.855 
BR210029-152.0075 
BR210030-153.710 
BR210032-155.280 
BR210042-152.650 
BR210046—153.605 
BR210053-152.500 
BR210056-150.635 
BR210059-151.190 


REFERENCE CHART 


UHF 


BR310001-454.025 
BR310002-454.050 
BR310003-454.075 
BR310004-454.100 
BR310005—454.125 
BR310006—454.150 
BR310007-454.175 
BR310008-454.200 
BR310009-454.225 
BR310010-454,.250 
BR310011-454,275 
BR310012-454,300 
BR310013-454,325 
BR310014-454,350 
BR310015-454.375 
BR310016-454.400 
BR310017-454.425 
BR310018-454.450 
BR310019-454.475 
BR310020-454.500 
BR310021-454,525 
BR310022-454.455 
BR310023-454.575 
BR310024-454.600 
BR310025-454.625 
BR310026-454.650 
BR310027—-462.750 
BR310028-462.775 
BR310029-462.800 
BR310030-462.825 
BR310031~462.850 
BR310032—462.875 
BR310033—-462.900 
BR310034—462.925 
BR310035—465.000 
BR310036—-464.975 
BR310037-457.575 
BR310038—-452.130 
BR310039-455.500 
BR310040-452.650 
BR310041-457.975 
BR310042—454.550 
BR310043—464.700 
BR310044—456.375 
BR310045-464.375 
BR310046—452.750 
BR310047—453.125 
BR310048-456.680 
BR310049-463.200 
BR310050-463.250 
BR310051-449.675 
BR310052-464.350 
BR310053-454.6125 
BR310054—445.600 
BR310055-445.675 
BR310056—445,.825 
BR310057-445.950 
BR310058-462.625 
BR310059-462.200 
BR310060-462.350 


BR410001-929.3625 
BR410002-929.3875 
BR410003-929.4125 
BR410004-929.4375 
BR410005-929.4625 
BR410006-929.5625 
BRA410007-929.6375 
BR410008-929.6625 
BR410009-929.6875 
BR410010—-929.7125 
BR410011-929.7375 
BR410012-929.7625 
BR410013-929,7875 
BR410014-929.8125 
BR410015-929.8375 
BR410016—-929,8625 
BR410017-929.8875 
BR410018-929.9125 
BR410019-929.9375 
BR410020-929.9625 
BR410021-929.9875 
BR410022-931,.0125 
BR410023-931.0375 
BR410024-931 ,0625 
BR410025-931.0875 
BR410026-931,1125 
BR410027-931 1375 
BR410028-931.1625 
BR410029-931.1875 
BR410030—-931.2125 
BR410031-931.2375 
BR410032-931.2625 
BR410033-931.2875 
BR410034-931.3125 
BR410035-931.3375 
BR410036-931.3625 
BR410037-931.3875 
BR410038-931.4125 
BR410039-931.4375 
BR410040-931.4625 
BR410041-931.4875 
BR410042-931.5125 
BR410043-931.5375 
BR410044-931.5625 
BR410045-931.5875 
BR410046-931.6125 
BR410047-931.6375 
BR410048-931.6625 
BR410049-931,.6875 
BR410050-931.7125 
BR410051-931.7375 
BR410052-931.7625 
BR410053-931,7875 
BR410054-931.8125 
BR410055-931.8375 
BR410056—931.8625 
BR410057-931.8875 
BR410058-931.9125 
BR410059-931.9375 
BR410060-931,.9625 


The first two characters of the model number BR = Bravo; 
BE = Bravo 17.91F (900 band). The last two digits represent a 
specific frequency and is common for all models. 
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Microflect 

Wrote THE BOOK 
On Support 
Components .... 


* Waveguide Support Systems 
¢ Antenna Support Structures 
* Tower Accessories 

* Hardware 


For planning, engineering, purchasing or 
installing, Microflect’s Component Catalog 
is THE reference BOOK. Its comprehen- 
sive contents provide effective solutions for 
a vast range of support system applications. 
Our support components reflect our com- 
mitment to quality and function important to 
enduring installations. With over 1,000 
products, we have the industry’s most exten- 
sive selection. We'll also customize our 
standard products for special requirements. 

Behind Microflect’s components is our 
expert support staff — seasoned profession- 
als with the application knowledge and 
product information you need... when you 
need them. 

Call for your free comprehensive com- 
ponent catalog, complete with applications, 
in-depth product specifications, and product 
pricing. We'll also provide Microflect’s PC- 
based Component Catalog Pricing Diskette. 

Call today. You'll take the first step in 
establishing a solid support system for your 
next project. 


(800) 547-2151 Ask for extension 825 
FAX (503) 363-4613 
9575 25th St. SE, Salem, OR 97302-1190 
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1.44Mb floppy diskette and take care of 


2.000 to 2.500 customers. 


Depending on the microprocessor speed 
and hard drive access time. Pagerfiles 
sorts through 2,000 customers in about 4.5 
33MHz computer on 


“486. 


seconds on a 


the hard disk drive. Using a 5.25-inch dis- 
kette, the same machine takes 12 seconds. 
Speed is a question of machine and stor- 


age media, 


Data entry consists of structuring your 


Who asked for 


a test unit with 
big features 
and a little price? 


Value added. They're the 
“buzz words” for the 90’s. 
And the test equipment 
business is no exception. 


So when you told us 

you needed a reliable 
Communications System 
Analyzer that was packed 
with features but lean on 
price, we listened. Then we 
built the R-2550. For testing 
two-way conventional radios, 
there's 

simply 

no better 

value on 

the 

market. 


Call Communications 
Test Equipment today at: 


1-800-235-9590 Ext. 23. 
The R-2550 


from Motorola, TEST Lf 


priced from 
$8,695." 


(S) MOTOROLA 


*From $286/mo. on a 36-mo. lease. 


files around the format given (i.e.. 
number, line number from the program, 
capcode, name, rate per month. features. 
monthly due date and miscellaneous and 
search information), Once this informa- 
tion is entered, begin entering data at line 
500. (See program on page 36.) 

Other special features may be embedded 
in Pagerfiles. Various portions of the NT$ 
may be used to indicate unassigned or inac- 
tivated pagers. A bit of imagination with 


pager 
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Pagerfiles goes a long way toward achiev- 
ing a better Rolodex index file. 

Also included in Pagerfiles is a labor- 
saving routine that determines from the 
data exactly when payment is due and di- 
als the pager number. The program down- 
loads into any Hayes-compatible modem 
to leave a “get back to me” phone number 
that is programmed by the user. (See lines 
92-116 in the program listing.) 

When using BASICA, it is necessary to 
reset the date and time calendar-clock to 
print an accurate receipt. With BASICA 
running, type PRINT DATES and hit RE- 
TURN. The value of DATES is printed. 
To change it. type DATE$="mm/dd/ 
yyyy” (with mm, dd and yyyy standing 
for month, date and year) and hit RE- 
TURN. To change the time, type PRINT 
TIMES and hit RETURN. The value of 
TIMES will appear. To change it, type 
TIMES="hh/mnv/ss (with hh, mm and ss 
standing for hours, minutes and seconds 
in a 24-hour clock format) and hit RE- 
TURN. This step sets the internal calen- 
dar and clock, and the information will be 
printed on each receipt. 

A documented copy of PGRFILE Tf is 
included with this article. and anyone is 
free to adapt, modily or use it. Copies of 
PGRFILES are available for a $15 check 
or money order. A program called PGFO 
contains documentation of the program, 
and an INFO file provides an overview. 

The following lines nist be written 
carefully to allow the programs to chain 
properly: lines 12. 14. 20, 24. 66. 74. 78 
and 100. Line 14 informs the user which 
Pagerfile is being used. The remaining 
lines handle the chaining operations. 

Pagerfiles are provided on 5,25-inch 
diskettes (formatted for 360K) and 3.5- 
inch diskettes (formatted for |.44mB) for 
IBM-compatible computers. Indicate 
Which version you need. Send to: David 
Ludvigson, 318 Avenue B, South Hous- 
ton, TX 77587. 

For readers interested in a Windows- 
style bookkeeping and billing method, 1 
recommend ia program called PAGE- 
KEEP, available from Electronic Informa- 
tion eXchange (EIX). This particular soft- 
ware generates reports und has numerous 
Options such as multi-user capability. 
aulo-page, over-call management and au- 
tomatic data exchange, which provides an 
instant comparison between your records 
and those of the billing company. For 
further information, call 713-765-7400. 
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Obedient 
Buttons 


They Do What You Tell Them 


(and only talk back when requested) 


Zetron's Series 4000 Communications Control 
System and Model 4010 Radio Dispatch Console 
offer more flexibility and control than any other 
equipment in the industry. Any button can be 
programmed to perform channel control functions, 
system control functions, instant call paging, and 
auxiliary input/output switching. 

You can quickly add channels and pagers or re- 
arrange button layouts to fit your requirements as 
your system grows or changes. 


Don't let yourself get frustrated with consoles 
that won't do what you ask them to do. Equip your 
dispatch center with Zetron's communications 
equipment and take control today. 


"areal 


12335 134th Ct. N.E. Redmond WA 98052 


Phone: (206) 820-6363 Fax: (206) 820-7031 zZ ETR oO N 
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You'll profit from our 
experience in Service 
Information Management 


We've got the business and 
the software experience to 
streamline service/repair 
operations. Our product, 
ServicePlus, integrates and 
manages all administrative 
and decision support 
processes throughout the 


ServicePlus® 


Service Information System 


service cycle. 

From a single point of entry Hottest Price/ 
(Logbook}, you can access Performance 
accurate customer data, in its class! 
equipment history, technicians, 
suppliers, service contracts, 
inventory and dispatch. This 
modular system uses look-up 
tables and pre-set defaults to Buys you 8 


make Work Order data entry 

and information retrieval fast 

and easy. 

ServicePlus modules include: 

¢ SP Manager 

* Logbook (Work 
Orders/Invoicing) 

+ Inventory Control 

* Service Contracts 

* Dispatch 

* Purchase Orders 

= ACCPAC Plus™, Great 
Plains™ or SBT™ Accounting 
Interface 


network capable 

system including: 
SP Manager, Logbook, 
Inventory Control and 

Service Contracts. 


er, 


~ 


ServiceWare 
Corporation 


Tel: (613) 521-7391 
Fax: (613) 521-5595 
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For all your remote power needs: 
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AN 
SOLAR ELECTRIC 
E-7j "7 spECIALTIES CO. 


Wii P.O. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 
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The following is an abbreviated version of the program 
“PGFO.BAS.” Some programmer remarks (REM statements) 
have been edited for space considerations. The complete pro- 
gram is available from the author, 


10 COLOR 11,8:KEY OFF:GOTO 14 

12 SAVE"PGFO":SAVE’Z":END:REM COPYRIGHT 1995. DAVID LUDVIGSON 

14 CLS:PRINT:PRINT’PGRFILE1 START ALL SEARCHES FROM HERE 
RESTORE:COMMON AAS,MP 

16 PRINT" THE FOLLOWING KEYS ARE RESERVEO:*:PAINT:PRINT" THE WORD 
(DIAL) WILL AUTODIAL ALL LATE PAGER CUSTOMERS,": PRINT:PRINT” THE 
LETTER (I) WILL PRINT INVOICE TO THE PRINTER.":PRINT:PRINT" THE 
WORD (FIND#) WILL LOCATE LATE CUSTOMERS.":PRINT:PRINT 

18 INPUT’'CUSTOMER NAME, PAGER PHONE NUMBER, OR CAPCODE “;AASi: 
X=LEN(AAS): COMMON AAS.MP 

20 IF R=i THEN AAS="":A=0:GOTO 14 

22 READ AZS,N.CCS.NMS,ADS,CTS.STS.NTS 

24 IF AAS="NEXT" THEN RUN*PGF2" 

26 IF AAS="DIAL" THEN 94:REM "DIAL" HAS THE PROGRAM DIAL ALL LATE- 
PAYING CUSTOMERS' PAGER NUMBERS AND LEAVE A "GET-BACK-TO-ME" 
PHONE NUMBER, SEE LINES 92-116, BELOW 

30 IF AAS="." THEN RUN"PGF1" 

32 IF AAS="FIND*" AND MIDS(NTS,1,1)=" 
CUSTOMERS 

34 IF AAS="FIND#* AND MIDS(NTS,1.1)="#" THEN 138:REM LOCATE ALL LATE 
CUSTOMERS 

36 IF LEFTS(AZ$,X)=AAS OR LEFTS(CCS,X}=AAS OFA LEFTS(NMS,X)=AAS THEN 
138:REM TRY TO MATCH YOUR INPUT (AAS) WITH LEADING LETTERS OF 
DATA (AZS}. CAPCODE(CC$), OR NAME(NMS) 

38 IF LEFTS(NTS,X}=AAS THEN 138 

44 IF ASC(LEFTS(AAS.1))<65 THEN 62 

46 FOR F=1 TO LEN(NMS):IF MIDS(NMS.F.X)=AAS THEN 138 

48 NEXT:AEM LOOK FOR MATCH BETWEEN YOUR INPUT (AAS) AND 
MATCHING CHARACTERS IN A PERSON'S NAME 

50 FOR F=t TO LEN(NTS):IF MID$(NTS.F.XJ=AAS THEN 138 

52 NEXT F 

62 IF AZS<>"11111111' THEN 22 

64 IF AZS="11111111" THEN BEEP:PRINT: PRINT" NO FU RhjO*O‘OH ER 
DATAIN THIS FILE ";PRINT:PRINT’ 

SEARCHING NEXT PROGRAIM.":REM INFORM USER OF CHAINING 
OPERATION 

66 IF AZS="11111111" THEN CHAIN*PGF2°,20,ALL:REM CHAIN TO NEXT 
INCREMENT AZS WITH EACH PROGRAM UNTIL PGF12, WHERE LINE 66 
READS "66 IF AZS="11111111" THEN R=1:CHAIN "PGF 1",20." 

68 IF AZS<>"11111111" THEN PRINT:PRINT" {B) BILLING DETERMINATION 
(C) CONTINUE SEARCH SPRINT" (L) LIST PROGRAM LINE # 

{N) NEXT PAGERFILE PROGRAM" 

70 PRINT (P) PREVIOUS PAGERFILE PROGRAM (1) PRINT INVOICE TO 
PRINTER ‘:PRINT" (S) SAVE CURRENT DATA TO DISK (R OR +) 
RESET TO PAGERFILE 1° 

72 QS=INKEY$:IF Q$="" THEN 72 

74 IF Q$="N" THEN CLOSE:RUN"PGF2";REM LETTER “N" WILL RUN PGF2 
INCREMENT THIS VALUE WITH EACH PROGRAM UNTIL PGF12, WHERE LINE 
74 READS "IF QS="N" THEN CLOSE:RUN "PGF1"" 

76 IF QS="8" OR QS="+* THEN CLOSE:RUN'PGF1" 

78 IF QS="P* THEN CLOSE:RUN’PGF1I*:REM INCREMENT THIS VALUE WITH 
EACH PROGRAM UNTIL PGF12. THERE, LINE 78 WILL READ °78 IF QS="P” 
THEN CLOSE:RUN*PGF11".” 

80 IF QS="L" THEN PAINT" PROGRAM ENDED... TYPE WORD (LIST) FOLLOWED 
BY LINE NUMBER,.,";END:REM THE LETTER "L" DROPS YOU INTO 
"IMMEDIATE’ MODE (NO LONGER RUNNING THE PROGRAM|TO MODIFY 
FILES WITH THE SCREEN EDITOR 

82 IF QS="S* THEN 12:REM ALL DATA IS SAVED TO PGF# AND BACKUP 
PROGRAM OROPS INTO IMMEDIATE MODE AFTER SAVING 

84 IF QS="!" THEN FLAG=1:CLS:FOR X=1 TO 7:PRINT:NEXT:GOTO 138 

86 IF QS="C" THEN 62 

88 IF QS="B" THEN 128:REM THE LETTER "8" PROMPTS FOR THE NUMBER OF 
MONTHS TO BE PAID {1 THROUGH 12), SEE LINES 128-194, BELOW. 

90 GOTO 72 

92 REM INSERT DIALER HERE. THE FOLLOWING ROUTINE WILL WORK WITH 
HAYES-COMPATIBLE MODEMS 

94 RESTORE:AS="AT M2 L3 $11=50 OT:CS=".....1234567#"+" ATHO,+-4,°:REM 
INSERT YOUA “GET BACK NUMBER’ AT *1234567" AND LEAVE THE *#* 
WHERE IT iS! 

96 OPEN "COM2:300,N,8.1,C51000,0S1000" AS #1:REM OPEN COM2 MAY BE 
REPLACED WITH THE COM PORT YOU USE FOR YOUR HAYES-COMPAT- 
IBLE MODEM 

98 TDOM=VAL(MIDS(DATES, 1.2)}:TDD=VAL(MIDS(DATES,4,2}}: TDY= 
VAL(MIDS(DATES.9.2)):REM THIS LINE LOOKS FOR THE COMPUTER'S IDEA 
OF DATE AND TIME. REMEMBER TO ANSWER THE PROMPTS CORRECTLY 
WHEN STARTING PAGERFILES! 

100 READ AZ$,N,CCS$.NMS,.ADS,CTS.STS,NTS:IF AZS="11111111° THEN CHAIN 
*PGF2",98,ALL:REM DIALER IS SEQUENTIALLY READING LATE PAY 
CUSTOMER DATA. INCREMENT PGFX TO CHAIN THROUGH ALL 
PAGERFILES 

102 MP=1:BDM=VAL(MIDS(STS. 1,2)):BDD=VAL(MIDS(STS.4,2)): 
BDY=VAL(MIDS(STS.7.2)):NOM=BDM+MP:NDY=BDY: NDOD=BDD:REM 
PRELOAD MP WITH 7. STS iS 8 CHARACTERS LONG (01/03/94, FOR 
INSTANCE) THIS DETERMINES NEXT DUE DATE 

104 IF NDM=>12 THEN FX=FX+1:NDY=BOY+FX:NDM=NOM-12:GOTO 104:REM 
CALENDAR CHECK 


“PRINT: 


** THEN 138:REM LOCATE ALL PAID-UP 


_———  _ 
a 


Introducing The VCR Trunking Radio 


Series From Standard Communications! 


Versariury! Comearpnry! Reasmury! 


I Promise you 
all three! 


or 
Mark E. Thomas 
President ( LO HX580T+ 
10 Systems 
With Up To 
109 Groups 


Standard Conpnurtications 


Corp 


The VCR Series is 
the industry's first 
trunking radio family 
utilizing technology 
that protects your 
needs, not ours! That's 
why we are the only 
manufacturer offering 
multiple protocol 
technology, You see, 
we dont manufacture 
trunking systems using 
one type of technology 
over another. 

We don’t believe in telling our 
customers which technology is better, 

In fact they're both good technologies 
depending on the application and the 
particular needs of the user. 

The VCR Series doesn’t care which 
technology you choose or even if vou 
change vour mind the day, week, month 
or year after you first purchased the radio. 
We have it all covered. That way, as your 
needs change (and they will) your radio 
equipment doesn’t have to! This is what 
Versatility means to us! 


Compatibility is another overlooked 
need of most radio users today, Not only 
compatibility with today's radios and 
technology, but the ability of the radio to 


HNX582T 
10 Systems 
With Up To 
109 Groups 


GX5810T 
10 Systems With 
Up To 10 Groups 


continue operating in the new environ- 
ment of data communications. 

The VCR Series gives you that 
advantage! Right now, you can begin using 
the latest advances in data communica 
tions, saving your company hundreds of 
dollars each month. Data communications 
is here today. The only problem is there 
really hasn't been a radio made that truly 
was compatible with the fast paced 
evolution of data communications, until 
now, The VCR Series has been designed 
from the ground floor to be the first data 
compatible radio, giving you tremendous 
communications power you never 
had before! 


Reliability is one of the most 
important considerations you should have 
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| With Up To 


when selecting a two 
way radio. And what 
makes the VCR Series 
So unique is the 
no-nonsense 3 year 
Warranty policy from 
Standard! Our 25 year 
history of manufactur- 
ing radio products 
makes it possible for 
us to provide the 
protection you 
deserve for your radio 
equipment invest- 
ment. This unmatched 
warranty policy is 
backed by our 
factories and family of 
dealers located 
throughout the world. 

The VCR Series 
Trunking Radios were 
designed especially for you! 

We Promise! 

We want you to try the new 
VCR Series mobile and portable 
trunking radios. 

Call right now on our toll free 
number, (800) 767-6695 to find out about 
our special trade-in program. 


HX581T 
10 Systems 


10 Groups 


You may also contact us by fax or 
mail. Please write: 


Standard 


Communications 


Standard Communications Corp. 
Land Mobile Division 

P.O. Box 92151 

Los Angeles, CA 90009-2151 

FAX Number (310) 315-7197 


TRANSMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


* Stuck Microphones 

¢ Cable TV Leaks 

*« Jammed Repeaters & 
Cell Sites 
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Simplify installation 


Good ideas and thousands of 
parts you can use right now. 


APiROD Me 8 __--. 


P.O. Box 128, Plymouth, Indiana 46563-0128 


Telephone (219) 936-4221. FAX (219) 936-6796 


Call for 0 ur 
FREE catalog. 
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106 IF NDM=2 AND BDM=>28 THEN NDM=NDM+1:GOTO 110:REM CALENDAR 
CHECK 

108 IF NDM=4 OR NDM=6 OR NOM=9 OR NOM=11 AND NDD=<31 THEN 
NDD=8DD:GOTO 112-REM CALENDAR CHECK 

110 NOD=BDD:iF NDM=0 THEN NDM=12;REM CALENDAR CHECK 

112 IF TOM=>NDM AND TDD=>NDD AND TDY=2NDY THEN 118:REM CALENDAR 
CHECK 

114 IF TOM=>NDM THEN DIFF=TOM-NDM:IF DIFF=>1 THEN 118:REM CALENDAR 
CHECK 

116 GOTO 100:AEM LOOP BACK FOR NEXT DATA 

118 PRINT#TAS+AZS+CS:CLS:FOR X=1 TO 4:PRINT:NEXT:PRINT" 
DIALING...";AZ3:BDM=0:BDD=0:BDY =0:NDY=0:NO0=0:DIFF=0:FOR T=1 TO 40 
* 10000:NEXT:GOTO 100:REM MODEM IS ACTIVATED AND DOWNLOADED 
WITH DATA FROM LINE 94 AND PAGER 4+ 

120 REM THE ROUTINE FROM LINE 92 TO 118 IS DATE-SENSITIVE, !T DIALS 
THE NUMBER ON, OR AFTER. THE DUE DATE 

128 CLS:FOR X=1 TO 4:PRINT:NEXT:INPUT" PAYMENT IS FOR HOW MANY 
MONTHS (0 - 12) ":MP 

130 IF MP<0 OR MP>12 THEN 128 

138 CLS:PRINT:PRINT:PAINT:PRINT:PRINT:PRINT SPC(S);"PAGER NUMBER = 
"\AZS:ST=0:SF=0:7T X=0:SH=0:SG$=""s1F FLAG=1 THEN LPRINT;LPRINT 
SPC(26),"°** INVOICE = **"*:LPRINT SPC(51):DATES;" "TIMES: LPRINT 

140 PRINT SPC(5},"INFO ON LINE 4 "|N:IF FLAG=1 THEN LPRINT " YOUR NAME 
HERE “SPC(38);NMS 

142 PRINT SPC{5);"CAPCODE = “,CCS:IF FLAG=1 THEN LPRINT” YOUR 
ADDRESS HERE = "|SPC(37}:AZS 

144 PRINT SPC(5);"CUSTOMER NAME:";NMS:iF FLAG=1 THEN LPRINT" CITY, 
STATE, ZIP....";SPC(37};CCS$ 

146 IF LEN(CTS)=>5 THEN SF=5:REM THIS IS OPTIONAL !T DETERMINES 
PRICING BASED ON VOICEMAIL OR STATEWIDE SERVICES SF= THE 
DOLLAR VALUE FOR SUCH SERVICES 

148 IF LEN(CTS)<S THEN SF=0:CTS="NONE*:REM BY CHECKING THE LENGTH 
OF CTS, WE KNOW THE WORD “VOICEMAIL* OR “STATEWIDE” AUTOMATI 
CALLY ADDS $5.00 TO PRICING. 

150 IF FLAG=1 AND MP>=3 AND MP<=5 THEN ADS="8.99°:REM OPTIONAL PRICE 
BREAKS. BETWEEN 3 TO 5 MONTHS PREPAID RESULTS IN A MONTHLY 
RATE OF $8.99 

152 IF FLAG=1 AND MP>=6 THEN ADS="6.99°:REM PAYMENTS OF 6 MONTHS 
OR MORE DROP THE PRICE TO $6.99 PER MONTH 

154 ST=(VAL(ADS)+SF)"MP:TX=(ST"1.0725):DP$="."-REM ADD DISCOUNT AATES 
(ADS) + FEATURES RATES (SF) TIMES # OF MONTHS PAID. DETERMINES 
OVEA-ALL SALES TAX AND TOTAL, SET VARIABLE TX TO 
"TX=(ST"I.XXXX)" FOR YOUR TAX RATE! 

156 SGS=STAXTX}:USINSTA(SGS,DPS):V=U+3:SHS=LEFTS(SGS$,V); IF 
VAL(RIGHTS(SHS.1))<5 THEN 160:REM ROUNDING 

158 SG$=STRS(TX):USINSTA(SGS,DPS}:V=U+3:SHS=LEFTS(SG$,V} IF 
VAL(RIGHTS(SHS$.1})=>5 THEN TX=TX+.01:SG$=STAB(TX): 
V=U+2:SH$=LEFTS(SGS, V):REM ROUNDING 

160 SGS=STAS{TX):SH=VAL(SHS):AEM "SH" IS THE GRAND TOTAL, INCLUDING 
TAX 

162 BDM=VAL(MIOS(STS,1,2)):BDD=VAL(MIDS(STH,4,2)}}: BDY= 
VAL(MIDS(ST$,7,2)):N DM=BDM+MP:NDY=BDY:NDD=BDD; REM DETERMINE 
NEXT OUE DATE WHICH WILL BE ENTERED IN STS 

164 IF NOM=>12 THEN FX=FX+1:NDY=BDY+FX:NDM=NDM-12:GOTO 164:REM 
CALENDAR CHECK 

166 IF NDM=2 AND BDM=>28 THEN NDM=NDM+1:GOTO 172:;REM CALENDAR 
CHECK 

168 IF NDM=4 O8 NOM=6 OR NOM=9 OR NOM=11 AND NDD=<31 THEN 
NDD=BDD:GOTO 172:REM CALENDAR CHECK 

170 NDD=B8DD:IF NDM=0 THEN NDM=12;:REM CALENDAR CHECK 

174 PRINT SPC(5};"AATE PER MONTH = “:ADS:IF FLAG=1 THEN LPRINT" (123) 
456-7890°;SPC(43):CTS 

176 IF FLAG=1 THEN LPRINT* - 


178 IF FLAG=1 THEN LPAINT:LPAINT SPC(28):"RATE PER MONTH = *;LPRINT 
USING ‘S###.22":VAL(ADS)+SF:AEM PRINTER INFO 

180 PRINT SPC(5),"OTHER FEATURES:*:CTS:IF FLAG=1 THEN LPRINTEXTRA 
FEATURES = *:CTS;:HF=66-(LEN(CTS)+17):LPRINT SPC((HF)-8),"SUBTOTAL = 
“LPRINT USING “S###.#3*:ST:REM DISPLAY AND/OR PRINTER DATA 

182 PRINT SPC(5)."LAST PAID = STS:IF FLAG=1 THEN LPRINT"LAST PAID 
“STS::HF=66-(LEN(STS)) :LPRINT SPC{(HF}-24);"7.25 % TAX = ":LPRINT 
USING “$###.#8°-SH-ST 

1844 PRINT’FURTHER INFO: ";NTS:iF FLAG=1 THEN LPAINT“MONTHS PAID = 
“MP-SPC(44);"TOTAL = ':LPRINT USING'S#42,44";SH 

186 PAINT:PRINT SPC(20);"NEXT PAYMENT WILL BE DUE *;NOM;")";NDD.SNDY 

168 IF FLAG=1 THEN LPRINT:LPRINT SPC(23);"NEXT PAYMENT 1S DUE. .";NDM:"? 
“NDD;"!NDY 

190 IF FLAG=1 THEN LPRINT:LPRINT SPC(12);"SIGN 


192 IF FLAG=1 THEN LPRINT:LPRINT SPC(35);"THANK YOU";FLAG=0 

194 GOTO 68:REM LOOK FOR MORE KEYSOARD ENTRIES 

196 AEM SAMPLE DATA = 9120123(PAGER #).192 (PROGRAM LINE #) 
9876543(CAPCODE),BILL SMITH(NAME),10.00 (AMOUNT DUE). VOICE MAIL 
(SPCL), 11/24/94 (LAST PAYMENT DATE).PURCHASED FOR $119.24 11/24/94 

198 REM LINE WOULD LOOK LIKE "DATA 9120123, 194,9876543,BILI SMITH, 10.00. 
VOICE MAIL.11/24/94." PAID $119.24 11/24/94 AIRTIME PAID (10) JAN 03,94 


200 REM DATA 1234567,796,0987654 BILL SMITH. 10.00.7,01/01/93.4 PURCHASED 
FOR 11950 

202 REM DATA STARTS AT LINE 500. REMOVE SAMPLE DATA 

500 DATA 9043249.500.1234987 JOHN DOE. 10.00,?.03/07/94.* 

501 DATA 7174403,501,4321789, JAMES DOE,6.95,?,12/30/93,# 

9999 DATA 11111111.0.0.0.0.0.0,0:FEM LAST LINE PGF1 Fim, 


50 and 75 Ohms 


Model 50P-832 
Frequency Range 
DC-1000 MHz 
Attenuation Range 
0-127 dB in | dB steps 


Model 5OP-766 
Frequency Range 
DC-5 GHz 
Attenuation Range 
0-70 dB in 10 dB steps 


Model S0P-323/D 
Frequency Range 
20-500 MHz 
Attenuation Range 
0-63 dB in | dB steps 
Phase Constant 


Model 50P-324 
Frequency Range 
10-300 MHz - 
Attenuation Range 
0-63.5 dB in .5 dB steps 


Model 50P-856 

Frequency Range = 

DC-1000 MHz Model 75AP-0! 

Attenuation Range Frequency Range 

0-60 dB in 10 dB steps 20-1000 MHz 
Attenuation Range 
0 to 25 dB minimum 


Model 50P-609 
Frequency Range 
20-1000 MHz 
Attenuation Range 
0-63.5 dB in .5 dB steps 


‘Frequency Range 
10-600 MHz 
Attenuation Range 
0-63.5 dB in .5 dB steps 
Phase Constant 


Model 75AP-008 
Frequency Range 
20-600 MHz 
Attenuation Range 
0 to 25 dB minimum 
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Using voting receivers 
and towertop amplifiers 


Whether to use voting receivers or towertop amplifiers to improve radio 
coverage may depend on terrain, site noise and the presence of strong 
unwanted signals at the repeater site, among other factors. 


Fin. 2. Penteble Tethback to Zao, without Tower lun Aepty eter 


Figure 1. This coverage area Is for base station 
talkout to a portable for a central Florida 
860MHz system with a 100W transmitter, 10dB 
gain antenna, 95% reliability for -110dBm re- 
ception at the coverage area edge. 


By Gordon F. Sargent, PLE, DLE. 


Many system choices affect radio cov- 
erage. such as transmit power, antenna 
height and frequency, 

As much as possible, the system de- 
signer chooses these characteristics ac- 
cording to coverage requirements, Other 
choices improve radio coverage within a 
perimeter or extend coverage lo greater 
distances. 

Two such choices that make a large dif- 
ference are towertop amplifiers and vot- 
ing receiver siles (also known as auxiliary 
receiver sites). Even though they both 
extend radio coverage. they serve differ- 


Sargent is manager of automated systen design, 
Ericsson GE Mobile Communications. 
Lynchburg, VA, He is a registered professional 
engineer, and he has a doctor of engineering 
degree from the University of Kansas 


Figure 2. This coverage area is for portable 
talkback to base, without a towertop amplifier, 
for the system in Figure 1, using a 3W portable, 
a 10dB gain base receive antenna and —110dBm 
reception from the coverage area edge. 


ent functions, and neither is a substitute for 
the other. 

Towertop amplifiers improve weak sig- 
nal detection by improving or extending 
base station receiving system sensitivity. 
Improved sensitivity slightly enlarges the 
coverage area and improves reception from 
marginal locations inside the coverage 
area. (Sce Figures |, 2 and 3 above.) 

A voting receiver site provides site di- 
versity that helps to protect against fading 
and signal-blocking within the coverage 
area, It allows the system to receive sig- 
nals from low-powered portable radios 
that would be too weak to be received at 
the repeater site. 

Voting receiver sites and voting equip- 
ment provide redundant signal paths that 
also improve overall system reliability and 
sustain communications—despite some 
equipment failure. This redundancy is espe- 
cially advantageous if the system has only 
one receive site and no backup site. A voting 
receiver site can function as a backup site as 


Figure 3. The portable talkback-to-base cover- 
age area is improved slightly compared to Fig- 
ure 2 by a towertop amplifier that improves sys- 
tem sensitivity about 3dB. 


well as provide enhanced coverage under 
normal operating conditions. 


Improving sensitivity 

The main purpose of towertop ampli- 
fiers is to improve receiving system sen- 
sitivity. This improvement generally al- 
lows the detection of weaker signals 
than is possible without a towertop 
amplifier. A trade-off is that the level 
of noise and the level of adjacent earri- 
ers increases, loo, which can increase 
unwanted receiver intermodulation 
products, 

A towertop amplifier’s gain and low 
noise figure can improve sensilivity, but 
the amplifier cannot compensate for the 
10dB-12dB power difference between a 
base station transmitter and a portable 
transmitter, A towertop amplifier am- 
plifies the received noise along with the 
signal; therefore, weak signals from the 
edge of the coverage area that have a 
low carrier-to-noise ratio (C/N) are not 
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YOU NEED POWERFUL FRIENDS 


JBRO puts ultra dependable mobile 
communications performance right in 
the palm of your hand...with the 
industry's most trusted line of high 
quality land mobile batteries. 
Manufactured to uncompromising 
quality standards, JBRO rechargeable 
batteries carry maximum power ratings 
to provide extra-reliable service in the 
harshest operating environments. With 
a complete array of sizes and models, 


IN THE RIGHT PLACES. 


BATTERIES, INC. 


JBRO has exactly the right battery to 
satisfy your specific application. 

And keep your rechargeable batteries 
performing at optimum levels while 
extending useful life with JBRO’s line 
of Telepower Conditioner/Analyzers. 

Call today for a free catalog on the 
industry's broadest line of finest 
quality batteries. 

Shake hands with a powerful, 
dependable friend...your J BRO battery! 


JBRO Batteries, Inc. 1938-A University Lane Lisle, IL 60532-2150 « Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 600/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries S.\W,, Inc. 25700 I-45 North #111 Spring. TX 77386 © Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 
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How a towertop amplifier improves system noise figure 


The relationship between receive system loss and noise figure is shown by the following 


function: 


F,composite=F,+ ‘27! | Fs—1 


+ 
G, G, x G, 


ocak 4 


aie SS 


G,xG,---G 


F, composite = composite noise figure at recelve system input 


F, = noise figure of first item in system 


F, = noise figure of second item in system 


F, = noise figure of last item in system, the receiver 


G, = gain or Joss of first item in system 


mum FM radio range or coverage area. 
Quality is a function of the C/N ratio at the 
receive antenna port. The minimum C/N 
ratio that produces an acceptable demodu- 
lated audio signal determines the range or 
coverage area. 

As the received signal travels from the 
receive antenna port to the receiver, the 
C/N ratio is degraded (decreased) by re- 
ceive system losses. The relative decrease 
in C/N ratio is a direct function of the re- 
ceiving system noise figure, F, at the an- 
tenna port looking in the direction of the 
receiver. Any receiving system loss causes 
the noise figure, /, to increase, which 


causes the received C/N ratio to decrease; 
therefore. a system design goal is to mini- 
mize receive system loss by minimizing 
the receiving system noise figure, F. 
The relationship between receive sys- 
tem loss and noise figure is shown by the 
function in the box to the left. This func- 
(ion illustrates the use of a lowerlop am- 
plifier in improving system noise figure. 
The cumulative effect of the gain, loss 
and noise figure of the first and second 
items in the receive system chain tends to 
dominate the composite noise figure. If the 
first item is an amplifier, then the system's 


G, = gain or loss of second Item in system 


G, = gain or loss of next-to-last item in system, just ahead of the receive, such as a 
multicoupler 


Notes: The noise figure of a lossy device is equal to its loss. 


Nolse figures, gains and losses are in ratios. 


improved by amplifier gain. 

(If towertop amplifier gain could com- 
pensate for the 10dB-12dB transmitter 
power difference, then all systems would 
be designed with a 30dB towertop ampli- 


fier, and portable talkback coverage 
would exceed talkout coverage.) 


Signal quality and C/N 
Received signal quality limits the maxi- 
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Introducing the STI-9000, a simple, cost-effective system 
that measures signal coverage for: 
Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


Survey 


Technologies 


Incorporated 


For more information, 
contact Bill Peek at 


503-591-5986 


SURVEY TECHNOLOGIES, INC. » 17980 SW SHADYPEAK * BEAVERTON, OREGON 


* Mobile Touch-Screen Control 

* Instant Signal Coverage Contour Plots 
* Real-Time Measurements Display 

* State-of-the-Art GPS Accuracy 


97007 © FAX: 
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Figure 4. This coverage area shows the result of adding a satellite receiver to the system shown 
in Figure 2, without using towertop amplifiers. Coverage is substantially improved to the northwest 


of the original site. 


composite noise figure is approximately 
equal to the amplifier noise figure. If the 
first item is cable loss, then the composite 
noise figure is approximately cqual to the 
total cable loss plus the noise figure of the 
first active device (after the loss), such as 
a multicoupler or receiver. 

The main consideration in using a 
towertop amplifier is to minimize system 
noise figure degradation caused by cable 
loss and other losses in the receive system, 
such as filters, isolators and connectors. 


Where amplifiers work best 

Improving the received C/N ratio can 
have a noticeable effect on radio coverage: 
nevertheless, the effect on radio coverage 


depends to a great extent on the kind of 


terrain, terrain elevation variations and the 
distance to the coverage edge. In areas 
where path loss changes rapidly with small 
changes in location, such as mountainous 
areas, small changes in receive system loss 
or C/N ratio do not haye a great effect. 
In arcas where the path loss changes 
slowly over distance, radio coverage can be 
extended noticeably with towertop amplifi- 
ers, Examples include the relatively {at ter- 


rain in the southeastem U.S. coastal area. 

Use caution when strong signals in the 
area could cause high levels of inter- 
modulation products in the receiver. 

Before deciding to use towertop amplifi- 
ers, consider whether the objective is to 
improve system sensilivity—meaning the 
system's ability to detect weak signals, The 
improvement offered by towertop ampliti- 
ers generally is noticeable only in weak sig- 
nal areas. It loses its practical advantage in 
strong signal areas or where the radio path 
is completely blocked by mountains, hills 
or nian-made obstructions. For these situa- 
tions, multiple sites are required. 


Site diversity 

Voting receiver sites with auxiliary re- 
ceivers provide site diversity that is analo- 
gous to space diversity, RF signals received 
al several sites are compared on the basis of 
their signal-to-noise (S/N) ratio in a voting 
or selection subsystem at a central loca- 
tion. The receiver with the best S/N ratio is 
selected, and the demodulated audio from 
that receiver is used for communication, 

Voung receiver sites are used in sev- 
eral system configurations: simudcast, 


January 1995 


GE RADIOS 
AT WHOLE- 


SALE PRICES, 


Mobiles, Portables, 


Repeaters 
and Accessories 


#®* Low Band, VHF, UHF, 


800 MHz, 
and GE-MARC™ 


%* FREE Programming Am 
* Warranty Repair 


Support 


* We buy used 


& take 
trade-ins 
on any GE 
2-Way gf 
Radios (Re 


Authonzed Distributor 
Mobuie Comenencations 


Hrs.: Mon. thru Fri. 8 A.M. to 7 P.M, E.S.T. 


Two—Way Wholesale Distri 


3512 Cavalier Dr.e Ft. Wayne, IN 46808 
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New Unique Cable 
Grounding Kit Series 


ee 


Uni-Kit 2 Series 


> Fits cables up to 2” (down to 1/4”) 
> Fits elliptical waveguides 
> Lower resistance (less than half others) 
> Lower inductance (almost half others) 
> Vibration and wind tested 
_ > Quick nut driver installation 
> Adjustable strap to cable angle 
> Four models for no dissimilar connections 


> Competitively priced 


OAs q ‘ 
@ e are 


Uni-Kit2TT —_Uni-Kit 2TC 


Tinned coax* Tinned coax* 
to Tower to Copper 


Uni-Kit 2CT 
Copper coax 
to Tower 


Uni-Kit 2CC 
Copper coax 
to Copper 


* Can also be used for grounding a galvanized tower leg. 


KPolyPhaser} 


CORPORATION ' 
(800) 325-7170 m (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place m P.O. Box 9000 = Minden, NV 89423-9000 
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mudtisite and single-transmitter systems. 
Voting receiver subsystems are used for 
different reasons, and with different re- 
sults, in each contiguration, 

Simulcast systems use voting receivers at 
all simulcast transmit sites so the talkback 
channel from a portable or mobile can be 
received from any location in the simulcast 
area. The receivers are voted because the 
reecive frequencies at cach simuleast site are 
duplicated at all sites in the simulcast area. 

In a multisite system, receive frequen- 


EES 


Any system, whether 
simulcast, multisite or 
single-site, can benefit 
from diversity reception 

and receiver voting. 


cies are duplicated at several sites so a 
talkback channel can be established over a 
wide area. In these two examples. voting 
receivers are an integral part of the system 
design. (See Figure 4+ on page 43.) 

In a single-transmitter site configura- 
tion, voting receivers are used at satellite 
sites (auxiliary receiver sites} to extend 
coverage into selected areas. Because of 
the power difference between a talkout and 
talkback path, each path’s predicted cov- 
erage area is different, A satellite receiver 
site can fill reception from critical areas 
not covered reliably for talkback from a 
low-power portable radio. 


Coverage differences 

Sometimes there may be a difference 
between the transmit and receive antennas” 
footprints because their locations on the 
tower may be different. The transmit an- 
tenna may be ideally located with an unob- 
structed view atop a tall structure, The re- 
ceive antennas may be on the side of the 
structure where their view is partially 
blocked. If so, the talkback coverage area 
suflers and, therefore, can benefit from the 
use of a satellite receiver site. 

Any system. whether simulcast, mult- 
isite or single-site. can benefit from diver- 
sity reception and receiver voting. With 
diversity reception and receiver voting. the 
percentage of time that a signal is blocked 
or faded can be reduced significantly. Sig- 
nals received from a mobile or portable at 
several base stations are compared at ev- 
ery instant, and the best signal is always 
selected. Diversity reception is a powerful 
tool that has been used in mobile radio 
systems for many years. 


(continued from page 8) 


the 12dB sixnab sensitivity test. Then, in- 
crease the signal generator level 6dB 
above the level required for 12dB  sinap 
sensitivity. or twice the microvolt level. 
The sinap reading should improve greatly 
with the increased signal input level. 
Now, while observing the sinAD meter 


reading, slowly increase the deviation of 


the signal generator until the stvap read- 
ing is degraded back to the 12dB sinap 
level, At this point the deviation of the 
signal generator (=X kilohertz) ts the 
modulation acceptance bandwidth. 

For narrowband FM, the minisum 
modulation acceptance bandwidth figure 
should be +5kHz. This figure is really 
not enough for fully modulated signals be- 
cause the modulated signal occupies a 
greater bandwidth. Typical receivers usu- 
ally are rated at about +7kHz modulation 
acceptance bandwidth. 

With modern crystal or ceramic filters, 
the bandwidth usually is on the low or 
narrow side if the input/output impedance 
matching adjustments are misadjusted. 


A fair test? 

The test procedure described above for 
modulation acceptance bandwidth some- 
times can be misleading and can, in some 
cases, lead to an unfair rating of a 
receiver's specification figure for modula- 
tion ucceptance bandwidth, Why? 

The reason is that the input signal level 
varies according to the measured 12dB 
SINAD sensilivily of the receiver; that is, the 
input signal level for determining modula- 
lion acceptance bandwidth is 6dB greater 
than the reference sensitivity level of the 
receiver, 

To make a truly valid comparison of the 
modulation acceptance bandwidth speciti- 
cation between two receivers of the same 
model (without regard to the reference 
sensitivity), it would only be fair to make 
the measurement at the same input signal 
level, 

You probably have seen receivers that 
exhibit a much better 12dB sinab sensitiy- 
ity than the rated specification. For ex- 
ample, a receiver with a reference sensi- 
tivity raung of 0.35pV is tested and found 
to have a sensitivity of 0.25uyV or even 
0.204. This means that the modulation 
acceptance bandwidth test for that re- 
ceiver is run with an input signal level of 
O0.5uV or 0.4 (6dB above reference 
sensilivily ). 

Then, when the modulation acceptance 
bandwidth test is run at twice the mea- 
sured sensitivity input level, the modula- 
tion acceptance bandwidth figure may fall 
short of the specification figure. In such 


cases, it is better to measure the modula- 
tion acceptance bandwidth at a signal in- 
put level 6dB above the manufacturer's 
specification figure for sensitivity rather 
than 6dB above the measured sensitivity 
level. 

When using the modulation acceptance 
bandwidth test to determine the perfor- 
mance of a receiver or lo compare the per- 
formance of two receivers, use common 
sense, Make the comparison on an equal 


basis. Run the test in the standard way and 
then run the modulation ucceptance band- 
width test using the same input signal level 
and compare the two results. This will give 
you a better idea of the receivers’ perfor- 
mance under like conditions, 


Modulation spectrum 

Although the frequency-modulated sig- 
nal has sidebands extending out to theo- 
retical infinity. it has been determined that 


BIG or SMALL 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


eVHF Low Band to 300 watts 


eVHE High Band (140-200 MHz) 
to 500 watts 
ey *UHF Low Band (400-550MHz) 
‘ to 350 watts 
—. " eUHF High Band (800-960MHz) 
VoCom / RF Corporation to 140 watts 
Quality since 1979 ¢ True continuous rating at 


1-800-USA-MADE high ambient temperatures 
(1-800-872-6233) 
FAX 708/924-9078 


# FCC type accepted 
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QUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MHz BANDS 
* Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 

high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4208 


WAGON 


PRODUCTS, INC. 
RO.BOX 21145 * WACO.TEXAS 76702 
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SIDEBAND POWER CALCULATIONS 


(1) Pr= do? (B) + 2 [47 (B)] +... 2 [dy (B)] 


(2) Pr, = (0.2601) + 2[(0.3391)"] + 2[(0.4861)*] + 2[(0.3091)"] + 2[(0.1320)* ] = 0.06765 
+ 0.23 + 0.4726 + 0.1911 + 0.0348 = 0.99615 = 99.6% 


(3) Pz, = (0.1776)’ + 2[(0.3276)"] + 2{(0.04657)"] + 2[(0.3648)'] + 2{(0.3912)"] 
+ 2[(0.2611)?] + 2 [(0.1310)*] = 0.0315 + 0.2146 + 0.00434 + 0.2662 
+-0.3060 + 0.1363 + 0.03432 = 0.99326 = 99.3% 


(4) Pr, = (0.3001)° + 2[(0.004863)"] + [(0.3014)"] + 2[(0.1676)"] + 2[(0.1578)"] 
+ 2[(0.3479)"] + 2[(0.3392)"] + 2[(0.2336)*] + 2[(0.1280)"] = 0.0900 
+ 0.000047 + 0.1817 + 0.0562 + 0.0498 + 0.2421 + 0.2301 + 0.1091 + 0.0328 
= 0.9918 = 99.2% 


True SNR Voting With DSP 


Uses 4 independent Digital Signal 
oe to vote the best channel. 


Operates from 2-wire audio inputs. 


Measures signal-to-noise ratio (SNR) of 
speech in input audio of each channel. 


sidebands containing 98% of the power in 
the modulated signal ure confined to a 
relatively narrow bandwidth, Furthermore, 
if the sidebands containing at least 98% of 
the signal power are passed through the 
receiver, the signal can be reproduced with 
little distortion. 

Figures 2, 3, and 4 on page 8 show the 
modulation sideband spectra of a signal 
frequency modulated by a 1kHz single tone 
at deviations of +3kHz, +5kHz and 
+7kHz. respectively. This represents a 
modulation index (8) of 3 for Figure 2; 5 
for Figure 3; and 7 for Figure 4. Table | on 
page 8 shows the Bessel function for the 
carrier and sidebands for each of the modu- 
lation sideband spectra. 

The carrier and sideband pairs in Fig- 
ure 2 contain 99.6% of the total power in 
the frequency-modulated signal. The car- 
rier and sideband pairs in Figure 3 contain 
99.3% of the total power, and the carrier 
and sideband pairs in Figure 4 contain 
99.2% of the total power. The percentage 
of power contained in the sideband pairs 
and carrier is calculated as shown in the 
box to the left. The generalized expres- 
sion for the formula is shown in Equation 
! in the box. Equation 2 represents the 


No guard tones required for SNR 
measurement. 


Offers repeater transmit control without 
requiring COR signal. 


SNV-4 Signal-To-Noise Voter 


Transmit Control Option commands the 
The SNV-+ provides 4-channel voting as well as DSP Noise Reduction proper transmitter to follow the voted 


and DSP Voice Recognition Squelch on each channel. Other models receiver, 


have capacilics from 2 to 64 channels. 


Future applications inciude simulcast 


control. 


NEW!!! DDU-100 Digital Delay Unit a 
Provides up to one second of precise audio delay to eliminate first | a | JPS Communications, Inc. 


syllable clipping in mobile radio communications systems. P.O. Box 97757, Raleigh, NC_27624 
(919)780-1011 FAX:(919)790-1456 
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calculation of total power in the sideband 
spectrum shown in Figure 2; Equation 3 
is for Figure 3; and Equation 4 is for Fig- 
ure 4, 


Required bandwidth 

The bandwidth required to pass the 
modulated sideband spectra shown in Fig- 
ures 2 through 4 can be calculated from 
the following formula: 


By = 2f,(B + 1) 
where 
By. = bandwidth in kHz 
A, = modulating frequency in kHz 
8 = modulation index 


Modulation index (8) = deviation + 
modulating tone frequency. 

You can see that the formula for band- 
width holds true for the sideband spectra 
shown in Figures 2, 3 and 4. For example. 
in Figure 2 the modulation index is 3 
(3kHz deviation and IkHz tone). Substi- 
tuting into the formula: 


By =Q2DG + b=8 


Thus, the bandwidth is 8kHz. In Figure 
2, the significant sidebands extend to 
*k4kHz, which corresponds to a bandwidth 
of 8kKHz. This relationship can be verified 
in like manner for the sideband spectra 
shown in Figures 3 and 4. 

These illustrations show why the re- 
quired bandwidth is more than just the 
amount of deviation of the signal. If at 
least 98% of the power in the modulated 
spectrum is passed by the receiver, the 
audio modulation can be reproduced with 
little distoruon. However, when significant 
sidebands fall outside the bandpass of the 
receiver. distortion results. This phenom- 
enon is why the modulation acceptance 
bandwidth specification of a receiver is so 
important. 

That being the case, it is equally impor- 
tant to be able to compare the performance 
features of two receivers fairly in making 
a true performance determination. Thus, it 
is very useful to run the modulation accep- 
tance bandwidth test at equal signal input 
levels, 

Stay sined! 
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Standard Features include 

* 2 watts speaker audio 

* Monitor and intercom functions. 

* Front Panel PTT capability. 

Available Options 

* 2 freq. control, Wall Mount kit, 4 wire farmination and more. 


TONE REMOTE 


Never Looked so Good! 


CPI’s tone remotes have always given you the best in quality, price and 
performance. Now they look even better doing it. 

The NEW TR series remotes have been redesigned to take advantage of 
our new housings and are available in telephone and console style models. 
We have also included several new features that you have asked for, such as 
2 watts of speaker output, front panel PTT capability and several dip-switch 
selectable features that make first time installation a breeze. 


S 


1186 Commerce Drive * Richardson, TX 75061 
(214) 437-5320 = FAX (214) 437-5360 » (800) 869-9128 
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First, the FCC waived 


CHANGING 
RULES! 


SMR rules—which allowed unprecedented 


hoarding and monopolistic acquisition of channels. Now the 
FCC is proposing changing more rules—which could force 
SMR operators to relocate their customers and lose 
their frequencies by auction. If things continue, the 
small SMR operator will be driven out of business. 


SMR WON (Specialized Mobile Radio Wireless 


Operators Network) is the only industry 


watchdog fighting to protect the invest- 
ments of independent SMR operators 
nationwide. And we want you to 
be involved in the rule making. 


Call the SMR WON 
Hotline today. Don’t let 
them change the 
rules and put you out 
of the game! 


SMRWON 


1-800-906-7144. 
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egulating technology 


Freedom of association 


By Robert H. Schwaninger Jr. 


On Oct. 26, 1994, the Personal Commu- 
nications Industry Association (PCIA) an- 
nounced that its merger with the National 
Association of Business and Educational 
Radio (NABER) has become official, fol- 
lowing membership approval. NABER 
president E.B. “Jay” Kitchen has become 
president of PCIA. 

Seen as an attempt to revive PCIA (for- 
merly known as Telocator), the combina- 
tion of NABER’s cash flow and PCIA’s 
commercial representation appears to be a 
good match. 

However, questions persist about the 
marriage of these associations. The most 
obvious is Who will be represented by the 
new PCIA”? 

Throughout its existence, NABER held 
itself out as representing the traditional 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


Identify and prevent RF 


communications site 
interference in minutes 


rather than hours. 


Intermodulation Signal Level Analysis 
Transmitter Noise and Receiver Desense Analysis 


Eliminates the "Shotgun" Approach to Site Design 


and Management 


ComSitePlus™ calculates all RF interference signal levels and 
recommends additional isolation needed to prevent receiver 
performance degradation. Works with all wireless radio bands 


(500KHz to 2,000 MHz). 


COMSITE 


BY DOUGLAS INTEGRATED SOFTWARE 
For a detailed brochure, call 800-845-0408 or 904-656-8673. 


Individual communications site consultation available. 
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private radio licensee and pri- 
vate radio commercial opera- 
tors. Its constituency was, 
ostensibly, thousands of tow 
truck operators, schools, 
churches, small commercial 
operators, hospitals, local 
paging providers, community 
repeater operators and the 
companies, groups, associa- 
tions and people who relied 
on local radio service. A close 
analysis of PCIA’s seven new 
membership sections does not 
indicate any room for these 
traditional NABER members. 

The new sections are pag- 
ing and narrowband PCS, 
broadband PCS, SMR, wire- 
less system integrators, tech- 
nicians, Site owners and man- 
agers, and finally, «sers, In the parlance of 
the industry, a «ser is a consumer of serv- 
ices—a Customer—not a licensee. So, one 
needs to look no farther than the make-up 
of the membership sections to see that 
schools. hospitals and churches have lost 
their infrequent spokesman, NABER. 

Let me make one point clear: NABER no 
longer exists. It is important that this fact 


be fully appreciated to understand the 
merger’s effect. The most obvious effect 
is that many entities that used to be repre- 
sented by a defunct association known as 
NABER are no longer represented by 
PCIA or anyone else. 


Frequency coordination 
When the FCC certified associations and 


CHECKMATE IV 


* PROGRAMMABLE FOR GREATER FLEXIBILITY 
* MONITOR FOR FIRE APPLICATIONS 
+2 CHANNEL FOR CONVENIENCE 
+3 YEAR WARRANTY FOR RELIABILITY 


SHINWA Communications of America Inc. 
P.O, Box 26407 +» Oklahoma City, Oklahoma 73126 
1-800-627-4722 » FAX: 1-800-759-1722 » CANADA 604-876-0006 
SHINWA Tsushinki Co., Ltd. (03) 3313-1211 
12-2 Hamadayama 4-Chrome * Suginamiku Tokyo, Japan 


Circle (49) on Fast Fact Card 


groups as frequency-coordination entities, 
the primary factor in its decision was each 
group’s representation of the eligible radio 
operators. [t was not by chance that, for 
example, the American Trucking Associa- 
tion was certified to coordinate spectrum 
for Land Transportation Radio Service eli- 
gibles. NABER claimed to represent the 
core of Business Radio Service eligibles 
and, therefore, was given its certification. 

But with the PCIA merger and the for- 
mation of the membership sections, it ap- 
pears that the traditional Business Radio 
Service eligible entity does not fit into 
PCIA’s plans. Nowhere in PCIA's new 
structure is a group or committee that rep- 
resents hospitals, schools or even large 
industrial licensees. In fact, the old stai- 
wart of the industry, the community re- 


Without evidence that 
PCIA will represent 
traditional Business 

Radio Service eligibles, it 
appears that PCIA is 
willing to forfeit any right 
to perform frequency 
coordination . . . 


peater operator, has no representation in 
PCIA’s structure. 

PCIA’s structure, following the merger, 
is a sign of the times. The telecommunica- 
tions industry no longer is divided simply 
among radio services. It has become a 
caste system, where large, multibillion- 
dollar companies forward one agenda and 
small, local operators forward a different 
vision. 

As is its clear right, PCIA has chosen to 
speak for the largest commercial telecom- 
munications companies, and no one should 
find fault or argue with PCIA’s honest 
choice. However, in making its choice, it 
is clear that PCLA has created a vacuum. 
This merger has left behind no voice for 
the smaller operators. There is certainly no 
effort to represent non-commercial Busi- 
ness Radio Service eligibles, such as hos- 
pitals and schools. 

PCIA’s choice—to go for the bigger 
dues-paying members—also calls into 
question PCIA’s reliance on NABER dol- 
lars from frequency coordination. Without 
evidence that PCIA will represent tradi- 
tional Business Radio Service eligibles, it 
appears that PCIA is willing to forfeit any 


right to perform frequency coordination, 
the certification for which is wholly de- 
pendent on “representativeness.” 

I predict that by the time this article 
reaches print, a rulemaking petition will 
be filed asking the FCC to initiate a selec- 
tion process to name a new Business Ra- 
dio Service frequency coordinator. | fur- 
ther predict that if no other entity files this 
rulemaking petition, I will. 

Certified frequency coordination entities 
have never been given the authority to 
assign or transfer their certification. In 
fact, such authority would be contrary to 
the FCC's stated justification in granting 
certifications in the first place. Therefore, 
the FCC must solicit offers and public 
comment on the certification of the next 
entity to serve as a frequency coordinator 
to avoid confusion and to ensure that the 
job will be performed by a de jure and not 
simply a de facto coordinator. 


The chasm of change 

My comments should not be considered 
critical of PCIA. I wish its members well. 
The merger of the two associations will 
provide highly skilled representation for 
the largest telecommunications entities 
backed by greater resources than those 


previously enjoyed by PCIA. My concern 
is for those entities that will not enjoy the 
benefits of the merger and that are lost in 
the shuffle. 

The smaller operators and the thousands 
of businesses that depend on affordable 
and accessible equipment, radio frequency 
spectrum and opportunity need a cham- 
pion—a dynamic association that will 
serve their interests and agenda. This asso- 
ciation should not be based solely on Ra- 
dio Service, FCC Bureau, or commercial 
designations. ]t could include public safety 
entities and local governments, too. This 
association would simply be based on the 
only true designation left, money. 

With the dawn of radio frequency spec- 
trum auctions, the line between the “haves” 
and the “have nots” is drawn, creating a 
schism between the largest, richest telecom- 
munications companies and the local entre- 
preneurs. This break inevitably will widen 
into a chasm, dividing the issues and desires 
of each increasingly separate group. It is 
clear that PCIA has chosen which side it 
will represent in the future: the nchest mem- 
bers of the industry. It is my fervent hope 
that an equally adept and skilled representa- 
tive emerges for the other side. ay 


MOBILE 
COMMUNICATION 
INSTALLATION 


SYSTEMS 


o> 


e Airbag compatible e Install and position MDT's & laptop 
computers @ Install mobile radios & control heads e Cup holders 
Switch panels with fuse holders or circuit breakers © 12-volt accessory 
plugs e Armrests e Locking storage compartments and more 


Call for complete information and catalog 


A an 


—— 


ELECTRO-MOUNT 


“providing salettons to ali your tastatlation challenyes" 


P.O. Box 1607 e Tomball TX 77377 © 1-800-527-1079 ® Fax: (713) 356-0099 
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ere are a few of the 
reasons our TP-154 is 
your best choice in Tone 
Panels... 


¢ Lowest Price. 

¢ 50 CTCSS Tones. 

¢ 104 DCS Codes. 

¢ Front Panel Display. 


* CTCSS TRACK™ 
gives best sensitivity 


> 


e Unbeatable 
performance. 


* More programability 
than any other panel. 


¢ Lots more! 


IMMEDIATE DELIVERY 
ONE YEAR WARRANTY 


call Ray Dashner a 
800-545-1349 


today for the complete story! 


” CG 


CONNECT SYSTEMS INC. 


2259 Portola Rd. Ventura, Ca 93003 
Phone (805) 642-7184 Fax (805) 642-7271 


CSI is a registered trademark of Connect Systems Inc. 
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Motorola, E.F. Johnson sign joint licensing agreement 


Motorola’s Land Mobile Products Sec- 
tor, Schaumburg, IL, and E.F. Johnson, 
Burnsville. MN, have signed a joint licens- 
ing agreement for digital radio technology 
used in public safety and other markets 
worldwide. 

The agreement gives E.F. Johnson tech- 
nology rights to Motorola's Astro and 
APCO Project 25 digital radio products. 
This includes hardware and software tech- 
nology for mobile and portable radios, 
infrastructure and systems, including 


trunking. The two companies will make 
use of this common digital technology to 
develop future digital products. ensuring 
interoperability of Astro and Digital Multi- 
Net II. 

The two manufacturers agreed to cross- 
license technology used in certain existing 
analog protocols. This cross-license allows 
them to develop digital products compatible 
with each other’s analog systems to provide 
for backward compatibility and ease of 
migration to the new digital technology. 


Southwestern Bell picks Motorola’s PPS-2000 equipment for system trial 


Motorola, Schaumburg, IL, and South- 
western Bell Telephone Company, St. 
Louts, will use Motorola’s PPS-2000 
equipment in a wireless local loop trial. 
The trial will be conducted in the St, Louis 
area and will focus on the wireless loop 
application of the system in which access 
to the public switched telephone network 
is provided by a radio link to the cus- 


tomer’s home. With the installation of 
wireless fixed access units, subscribers can 
continue to use existing telephones, an- 
swering machines, fax machines and mo- 
dems while having voice quality and serv- 
ice on a wireless system comparable to 
existing wireline service. This system will 
allow migration to mobile PCS services in 
the future. 


Magellan ranks 68th on Inc. magazine’s fastest growing company list 


Magellan Systems, San Dimas, CA, is 
ranked 68th in /ae. magazine's annual list- 
ing of the 500 fastest-growing private com- 
panies in America. To be selected for the 
1994 Inc. 500, a company must have been 
independent and privately held through the 
1993 fiscal year; it must have recorded at 
least $100,000 in 1989 sales, but no more 
than $25 million; and it must have shown 


a sales increase between 1992 and 1993. 
Rankings are determined as a function of 
a percentage of sales growth during the 
period 1989-1993. 

Magellan shipped its first GPS receiver 
product in 1989 and has sold more than 
200,000 GPS receivers and systems since 
that time. International sales account for 
45% of revenue. 


Geotek activates FHMA digital network in Philadelphia 


Geotek Communications, Montvale, NJ, 
has begun operating its new frequency- 
hopping multiple access (FHMA) digital 
voice and data network in Philadelphia. 
FHMA will allow Geotek to construct a 
wireless network with fewer cell sites than 
competing technologies. making infra- 
structure costs much lower than those of 


Celwave expands 
total system engineering services 
Celwave, Marlboro, NJ, has established 
Celwave Distributed Communications Sys- 
tems (DCS), Phoenix, AZ, in response to an 
increasing number of customer requests for 
value-added engineering. Once the customer 
defines the problem and sets desired perfor- 
mance levels, Celwave DCS can redesign 
the current system, design a new one, 
specify all equipment, install it, conduct 
testing. provide documentation and train 
customer personnel until they are comfort- 
ably proficient in the system's operation. 


other wireless architectures, said Dr. 
Purnendu Chatterjee of the Soros group. 

The Soros investment partnership 
signed a definitive agreement to purchase 
an additional $10 million in preferred 
shares, Increasing its total investment in 
the company to $50 million. 


Wavetek acquires Schlumberger 
Communications Test division 
Wavetek, San Diego, CA, has acquired 
the Communications Test Division of 
Schlumberger Technologies. The Schlum- 
berger sales and support team has moved 
to Burlington, MA. The new address and 
phone number is Wavetek, 128 Wheeler 
Road, Burlington, MA, 01803; 617-229- 
7585; 800-392-8100; Fax 617-273-5943. 
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N ew products 


Readers’ choice 


Of all the new products and services in the May 1994 issue, the one reprinted 
here generated the most reader requests for additional information. If you missed 
it the first time, here is your opportunity to acquire more information on it. Just 
circle the corresponding Fast Fact Card number on the card found in the back 


of this issue and mail the card to us. 


Wireless communicator provides personal info, data management 


The Motorola Envoy personal, hand- 
held, wireless communicator provides 
two-way, wireless, wireline and infra- 
red communications. The unit. which 
was released in the summer of 1994, 
uses Motorola’s 1/68349, 32-bit, 
16MHz microprocessor, The Envoy 
communicates with electronic mail sys- 
tems, Windows-based computers, 
Macintosh computers, fax machines 
and other Envoy communicators, A 
built-in, two-way wireless packet data 
modem provides access to AT&T 
PersonaLink Services and RadioMail 
over the Ardis network. Integrated 
hardware includes two PCMCIA Type 
II slots, a 480 X 320 resolution LCD 
touchscreen operated by stylus or fin- 
ger touch, a smart peripheral port, re- 
chargeable NiCd battery, owner 
identification security circuitry, I|MB 
of RAM and 4MB of ROM. Informa- 
tion can be input with an on-screen 
keyboard or with a stylus. In addition 
to numerous built-in personal manage- 


ment tools, 15 third-party software ap- 
plications and services are available. 
The 1.7-pound communicator measures 
ISW X SH X L2eD: 
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Hand-helds feature 24 channels, user-programmable panel switches 


Two commercial hand-held transceivers 
from Icom America allow as many as |0 
programmable functions to be accessed 
from the front er top panel switches. The 
IC-F10 VHF model covers frequencies from 
|36MHz-150MHz or 146MHz-174MHz. 
The UHF version, the IC-F20, covers 
400MHz—-430MHz, 440MHz—470MHz or 
490MHz-520MHz. Both units have cight- 


character, alphanumeric LCDs for display- 
ing channel and function information. The 
24-channel hand-helds offer two selectable 
scan lists with three types of scans. Signal- 
ing systems include CTCSS standard, with 
DTCSS, two-tone and five-tone capabili- 
ties optional. Automatic ID transmission 
is also available as an option. 
Circle (351) on Fast Fact Card 


Digital logic boards for trunking 
retrofit Standard, Kenwood radios 


Mobile logic boards for digital trunk- 
ing with portable transceivers are avail- 
able from Selectone. The ST-865S2 
SmarTrunk II board is for the Standard 
HX240/241/260 and 260MarkIl portable 
transceivers. The ST-865KW1I Smar- 
Trunk If board is for the Kenwood TK- 
248/348/248ST/348ST portables. The 
digital signaling format operating modes 
include radiotelephone trunking, fleet dis- 
patch trunking and conventional operation. 
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Programmable 10-channel hand-held 
includes adapter/trickle charger 


The T-80 hand- 
held from Tekk is a 
SW. 10-channel, 
VHF synthesized 
wideband radio with 
channel separation 
across the entire 
ISO0OMHz-172MHz 
bandwidth, lt fea- 
tures programmable 
scan, priority scan, 
CTCSS/DCS, intemal vox and four battery 
save scltings. The standard battery is 4 
1,200mAh NiCd, and a wall adapter/trickle 
charger is included. The T-80 is PC- 
programmable for all frequency. scan and 
signaling features on a per-channel basis. 
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ZETRON 


OICE REPORTIN 


SentriVoice+ 


B Monitor alarms & alert over radio 

m@ NEMA 4X case with battery backup 
# Respond via DTMF remote control 
™ 80 seconds of voice storage 

® Integrate with Security/Fire Systems 


Replaces Motorola's Voice 


@ Automatically send pages 

@ Motorola 2-tone paging 

@ 8 inputs 

@ On-site paging 

m@ Any radio mounts inside case 


Reporter VR 100 


Cost-effective solutions by a leading supplier of Radio Communications Systems. 
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Diversity Reception 
Really Sucks... , 


aed 


8 


Data Out Of RF Noise! 


ElectroCom's Diversity Reception in increased reception in margital 
Controller revolutionizes mobile data areas. For more information or 
communications. The Diversity technical specs call ElectroCom 


system eliminates data dropouts at; 1 (310) 946-9493 
caused by Rayleigh fading, resulting or write to: = 
10400 Pioneer Blyd. Bldg E-2 Sania Fe Springs, CA 90670-3728 


Circle (53) on Fast Fact Card 


Porrastes, Moenes 
Base Stariovs 
Repeaters 


We've earned a good 
Radius business with a 
large inventory, good 


prices and quick service. 
We would like to earn 
your business... 

please call today. 


TOLL-FREE (800) 877-7979 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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New products 


Public safety market hand-held 
features alphanumeric channel ID 


Standard Com- 
munication’s HX- 
440 series hand-held 
for the public safety 
market has a wide- 
band 200-channel 
capability. Trans- 
mission power ts se- 
lectable at 5W or 
2W. The radio’s 
alphanumeric chan- 
nel ID allows the user to assign a three- 
character alphanumeric designator to each 
channel, which is displayed on a backlit 
LCD. Built-in features include all 37 ETA 
CTCSS tones along with DTMF encode, 
DCS and ANI capabilitics. Also included 
are a periodic sleep mode, time-out timer 
and busy-channel lockout, 
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Mounting hardware positions 
mobile laptops for convenience 


SMC-Electro- 
Mount mounting 
hardware for mobile 
installation of laptop 
or notebook comput- 
ers adapts to most 
models. The com- 
puter is attached and 
removed by use of an 
integrated key lock. = 
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Upgrade for hand-helds includes 
dual display for transmit, receive 


Monark I[nterna- 
tional has upgraded 
its miniature CR- 
1656-V and CR- 
1658-U hand-helds 
with a new dual 
LCD that shows 
both the transmit 
channel and receive 
channel numbers si- 
multaneously. Dur- 
ing the scan mode, 
the receive channel 
indicator changes, 
but the transmit 
channel indicator displays the last channel 
selected by the rotary selector switch. The 
16-channel radios have SW RF output in 
VHF or UHF and feature 16-channel 
CTCSS encode/decode, DTMF encode and 
decode, time-out timer and busy-channel 
lockout. 
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Pagers offer increased memory, display options, greater sensitivity 


The “Evertell” four-line alphanumeric 
pager allows the user to select one of three 
message font sizes for display. Memory ca- 
pacity accommodates about 120 name and 
telephone records, The design of the syn- 
thesized “Everlink” pager is intended to pro- 


vide greater sensitivity than general crystal 

numeric pagers. Special “Everlink” func- 

uons include theft lock, batch message re- 

ception and switchable tones. The pagers 

are available from Everon Mobilcom. 
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Connector allows hand-held phone to be used with external antenna 


Mobile Mark’s coupler-connection al- 
lows the Motorola Classic cellular phone 
to be connected directly to an external car 
antenna. Special adapters attached to the 
phone and stub antenna allow the user to 


pull off the phone’s antenna and push on 

the special clectro-coupler. The connec- 

tor works with all Motorola Classic, Mo- 

torola 8000/9000 and Pulsar phones. 
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Key chain pager identifies pages with audible alert, LED patterns 


The Calypso DE306 POCSAG-format 
key chain pager from Miracom Tech- 
nologies weighs 1.7 ounces and measures 
2") & 1.2" xX 0.6", Four available 
subaddresses for new message signaling 
are identified by distinct LED blinking 


patterns. A slide control adjusts loud/si- 
lent volume. The pager uses a standard 
AAA battery. Frequency ranges are 
138MHz-174MHz VHF and 390MHz-— 
470MHz UHP. 
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High-power miniature transceivers expand business-use hand-held line 


The Courier Procom M510 VHF trans- 
ceiver and MU510 UHF transceiver from 
Fanon Courier are both 5W miniature, 
10-channel, hand-helds, The M510 model 
is preprogrammed with five frequencies 
and operates on land mobile VHF band 
frequencies from 148MHz to 174MHz. 
The MU510 is preprogrammed with eight 


frequencies and operates on general mo- 
bile radio service and business band radio 
service UHF band frequencies from 
450MHz to 470MHz. Features include 
digital channel! readout, squelch contol and 
channel scan, The units weigh 15 ounces 
and measure 4'/"H Xx 2'/ie"W X 14%/s"D. 
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Router, concentrator provide options for management of paging systems 


Hark Systems’ PC-based Telocator 
Network Paging Protocol (TNPP) router 
allows routing programming on one com- 
puter menu screen. Real-time monitoring 
and statistics are standard. Selected pack- 
ets can be logged for diagnostics or report- 


Panel antennas for PCS networks 
provide selection of coverage, gains 


The QuintStar PCS 
panel antennas from 
Dapa Communica- 
tions are designed for 
L7IGHz to 1.99GHz 
wireless personal 
communications ser- 
vices (PCS) net- 
works, Horizontal 
coverage patterns in- 
clude 60°, 90°, 105° 
and 120°, with gains 
ranging from 7.0dBd 
to 17.9dBd. Each of the 20 available panel 
models can be specified with electrical 
downult at no additional charge. A me- 
chanical tilt kit is available as an option. 
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ing. When used in conjunction with a Hark 
TAP200 or PC Tap Controller, the TNPP 
router can convert TNPP to Telocator 
Alphanumeric Protocol (TAP) and TAP to 
TNPP. Hark’s PC Tap Controller is a PC- 
based alphanumeric concentrator that can 
connect 48 telephone lines to one high- 
speed computer port on most paging ter- 
minals, The input ports can operate at high 
baud rates, including 38,400 baud. The PC 
Tap Controller also can be used to remotely 
connect alphanumeric traffic via dedicated 
lines and dial-up connections. 
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In-building paging transmitter 
contains built-in AFSK demodulator 


The RF Neulink DPT/DPFT digital 
paging transmitter from RF Industries is 
designed for in-building applications such 
as hospitals, factories, securily systems, 
parking structures and basements. The 
transmitter is also available with a built- 
in AFSK (1,200 baud or 2.400 baud) de- 
modulator for connection to existing 
72MHz receiver links. 
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Telewave’s Broadband 
RF Wattmeter is 
rapidly ing a new 
Industry Standard! 


WS 


Crushing 


We! re 
the Competition! 


> 


> Telewave, inc. 
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Product/services directory 


For more information on the products and services offered by the 


following advertisers in this issue, circle the corresponding 
number on the Fast Fact Card found on page 77. 


Allen Telecom Group 

Allen Telecom Group pro- 
duces base station equipment. 
including amplifiers. antenna 
systems, duplexers and multi- 
plexers: signal coverage ex- 
panders, including boosters. 
microcell systems and repeat 
ers; wireless measurement in- 
struments; land mobile and cellular antennas; ane 
systems integralion. 
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CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


Celwave 

Celwave offers nine bi-directional amplifiers de- 
signed to solve in-building communications prob- 
lems. They have automatic gain contro! circuitry to 
prevent oscillation damage and intermodulation dis- 
tortion. FCC type accepted and DOC certified for 
operation in BOOMHz and 990MHz SMR/public 
safety bands. 
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Combined Technologies 
Combined Technologies manufactures remote 
display and control equipment for receiver voting 
systems. [1 also makes transmitter steering contral- 
lers that work with comparators (voters) to steer 
multiple transmitters. 
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COMMUNICATIONS 
[7 SPECIALISTS, INC. 


Communications Specialists 

Tone signaling equipment for two-way radio 
systems, including paging encoders/decoders. re- 
peater tone panels, DIMF, CTCSS, DCS retrofit 
devices, Morse station IDers, and video Ltransmis- 
sion equipment. 
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Connect Systems 
Connect System's model CS-900 yvox-controlled, 
simplex interconnect eliminates costly leased lines 
and de remotes. Access your base radio from any 
telephone. anywhere. 
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D&L Communications 
The Slowpoke On/Off Timer has many uses 
lis primary function is the prevention of dead bat 
teries due to a mobile radio, cellular phone or other 
in-vehicle device being left on for extended periods 
of time when the vehicle is left unattended 
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Doppler Systems 

Doppler Systems offers a line of reasonably 
priced direection-finding systems covering SUMHz- 
1, QOOOMHz. Users include cellular companies, two- 
way commercial radio networks and government 
agencies 
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Douglas Integrated Software 
ComSitePlus software offers an integrated wire- 
less communications site interference analysis pro 
qram that evaluates transmiller noise, receiver 
desense and intermodulation signal level analysis. 
It automates site design and management. 
Circle (458) on Fast Fact Card 


ElectroCom Communication Systems 
The diversity reception controller uses a mutti- 
receiver technique and is clesigned to reduce the de 
struchve effects of multipath fading, resulting in dra 
Matic improvements in RF reliability and coverage. 
Circle (459) on Fast Fact Card 


Hutton Communications 
Wireless communications equipment and com 
ponents from Hutton! As a regional distributor with 
national strength, Hutton can offer fast delivery, 
personal service and product delivery, 
Circle (460) on Fast Fact Card 


Spectrum 
A New Dimension 
In Repeaters 


Spectrum Repeaters & Base Stations provide a 
New Dimension in ‘on the air’ performance that 
lasts — year after year, even under the worst con- 
ditions. Thousands of our units have been oper- 
ating all over the world for over 20 years... with ex- 
celfent reports. 


Our friendly sales and technical team are very ac- 
commodating and happy to discuss the details 
of your system. Every customer is important to 
us — you’re not just a number, as you often are 
with our competitors! Give us a call or FAX today 


INTRODUCING THE 
4RV/2 VOTER 


® Continuous or NEW "vote-lock"” mode 
© Available as a card or in a rack system 
® Price performance leader for 10 years 


regarding your Repeater, Base, or RF Link needs. 


FEATURES 

@ Deluxe Models with Full Panel Metering & Controls 

@ Low Cost Basic Units 

@ Super Sensitive & Selective Receivers 

@ RX Helical Resonator Option 

@ Excellent Quality Audio HM 100% Duty Cycle 

@ Provision for: Interconnect, DTMF Remote Control. 
Tone Panel, etc. 

@ Also Available: Duplexers, Calbinets, Antennas. etc. 


® Extend coverage by adding receivers 
@ Thousands of DHE Voters in service & 
®@ 4 channels expandable to 64 Rx 
® Many custom applications «> 
®Select/disable switches %& 
® FF Links or phone lines L& Le) 
® Opto-isolated VO AN oe 
@ Signal-To-Noise ae & 
® Modular design © 
For more details call, fax, or write to: 
DouG HALL ELECTRONICS 
815 E. Hudson St. 
Columbus, Ohio 43211 
(614)261-8871 
FAX (614)261-8805 
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New SCR 1400 
150W Rptr./Base 


oT, VHF/UHF 
2-150 Watts 


Repeater 
Ng 
SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pk., Norristown, PA 19403 » (610) 631-1710 (800) 220-1710 FAX: (610) 631-5017 
Circle (56) on Fast Fact Card 
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IFR Systems 

[FR Systems designs, 
manufactures and markets 
communications service 
monitors, RF and micro- 
wave spectrum analyzers 
and avionics test equip- 
ment. Through its wholly 
owned subsidiary, Photon Kinetics. the company also 
provides test equipment for the manufacture, instal- 
lation and maintenance of fiber-optic systems. 

Circle (461) on Fast Fact Card 


JBRO 


BATTERIES, INC. 


JBro Batteries 

JBro Batteries manufactures replacement bat- 
teries for a wide variety of land mobile radio com- 
munications equipment, Since 1976, JBro has 
endeavored to earn a reputation for product inno- 
vation, uncompromising quality control and cesign 
expertise, 

Circle (462) on Fast Fact Card 


JPS Communications 

JPS manufactures communications peripheral 
equipment for mobile radio systems. JPS’ SNV-4 
votes using an independent digital signal processor 
(DSP) on each channel to measure true signal-to- 
noise conditions. 
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(\Larsen’ 


The Clear Choice 


Larsen Electronics 

Larsen Electronics manufactures high-perfor- 
mance mobile, on-glass, portable and base station 
antennas, Larsen produces more than 1,000 an- 
tenna models from 27MHz to 2:1 Ghz for the most 
demanding international. commercial and amateur 
applications. 

Circle (464) on Fast Fact Card 


mdaxen 


A World of Communications 


Maxon America 

FM two-way communications equipment offered 
by Maxon includes synbthesized VHF and UHF 
portable and mobile radios and crystal portable 
radios for VHF lowband. VHF highband and UHF. 
POCSAG numeric pagers, paging systems, data 
telemetry modules and SMR/trunking radios also 
are available 

Circle (465) on Fast Fact Card 


Modular Communication Systems 

Modular Communication Systems consoles and 
stand-alone dispatcher workstations are designed 
for today's emergency communications require- 
ments. The Ultra-Com PRO features Screenmaker 
and Customizer programs. allowing the user to 
design screens to fit specific operating 
requirements. 

Circle (466) on Fast Fact Card 


Motorola Test Equipment Products 
Motorola Test Equipment Products produces 
communications systems analyzers that combine 
the functionality of many different pieces of test 
equipment into a single, compact. portable unit to 
test two-way radios, pagers. cellular telephones and 
cellular base sites. 
Circle (467) on Fast Fact Card 


NMX-COM, INC. 


MxX-COM 
MX-COM provides privacy and high-security 
analog scrambling for two-way radio applications. 
Tone-signaling products provide fast unit identity 
{ANI]) plus expanded safety features for fleet 
operations. 
Circle (468) on Fast Fact Card 


HUSFLE® 


Newtronics Antenna 
The new Spirit series of vertical antennas are 
available to cover frequency bands from 40MHz to 
2.6GHz in a variety of gain configurations. 
Circle (469) on Fast Fact Card 


F ORBACOM 
SYSTEMS, inc. 


Orbacom Systems 
Orbacom Systems manufactures conventional 
and trunked radio dispatch consoles for all sizes of 
systems. System design as well as ANSI and ADA- 
compliant space planning is provided. 
Circle (470) on Fast Fact Card 


PiRod 
PiRod’s “Tower Parts and Accessories” catalog 
is loaded with photos, drawings and descriptions to 
help you identify, specify and price the tower parts 
you need. 
Circle (471) on Fast Fact Card 


PolyPhaser 
PoluPhaser designs and manufactures more than 
2.500 models of lightning. grounding and electro- 
magnetic pulse (EMP) protection products, Con- 
sulting services and seminars are available. 
Circle (472) on Fast Fact Card 


ServiceWare 

Over 800 service organizations have imple- 
mented ServicePlus. ServiceWare’s latest product— 
ServicePlus Series 2—offers integrated logbook 
(work orders/invoicing). inventory control, service 
contracts, purchase order. dispatch modules and 
interfaces to ACCPAC plus, Great Plains and SBT 
accounting systems. 
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Shinwa Communications of America 
Shinwa Communications manufactures tone and 
voice pagers along with a new numeric pager and 
a high-spec portable and mobile radio. 
Circle (474) on Fast Fact Card 


Shure Brothers 
The system approach to land mobile. Shure’s 
ModuLink System 1 offers five quality microphones 
with modular cordsets that quickly connect to most 
radio transceivers with no hardwiring. 
Circle (475) on Fast Fact Card 


SMC Electro-Mount 
SMC Electro-Mount designs, manufactures and 
markets installation systems for all types of mobile 
communications equipment, including cellular 
phones, two-way radios, MDTs and laptop 
computers. 
Circle (476) on Fast Fact Card 


Solar Electric Specialties 
Wholesale distributor and manufacturer of solar 
electric power systems for remote telecommunica- 
tion applications. Featuring MAPPS, BETRSolar 
and Photogense! complete stand-alone and hybrid 
power system packages. 
Circle (477) on Fast Fact Card 


Standard 


7, Communications 


Standard Communications 
Standard Communications’ 15W GXS8 LOT is a 
compact, cdata-readly trunking mobile delivering dual 
protocol technology, 8O0MHz operation with 
talkaround, easy telephone interconnect and pass: 
word protection. 
Circle (478) on Fast Fact Card 


——— 


Survey Technologies 
The STI-9000 test system automates drive test 
measurement. analysis and report of RF signal cov- 
erage for new site setup, verification and system 
maintenance, 
Circle (479) on Fast Fact Card 


WAVETEK 


Wavetek 
The 4032 Stabilock supports all of the known 
digital cellular formats. It will tes!’ TDMA, GSM, 
JDC at 800MHz and 1.5GHz mobiles and base, 
CDMA mobiles and base and CS-1800 at 1.8GHz. 
Circle (480) on Fast Fact Card 


Wacom Products 
Wacom manufactures coaxial cavity filters, du- 
plexers. transmitter combiners and receiver 
multicoupler systems operating in the 30MHz to 
960MHz bands. 
Circle (481) on Fast Fact Card 


HB 


Refer to the Advertisers 
Index on page 76 for the 


page reference to the 
company's advertisement 


January 1995 Mobile Radio Technalagy 


hs 
mn 


L iterature 


Catalog describes semiconductor products 


The Newest Technology in 
Wireless Mobile Computing 


56 


Bringing Public 
Safety Into The 
21st Century 


The METROPLEX wireless 
computer nework features 
total system integration 
with expansion capabili- 
fies. It is the most com- 
plete state of the art 


equipment available. 


When you Need More Than Just the Facts! 


Call for more information: 


1-800-DATAMAN 
1-800-328-2626 


METREPLEX 


MOBlLE DATA, awe. 


Metroplex Mobile Data, Inc. 
1640 West Oakland Park Blvd., Ft. Lauderdale, FL 33311 
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PHOTOCOMN, INC. 
PHOTOVOLTAIC, SALES, ENGINEERING, 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 


Y 


INDUSTRIAL DIVISION 


REMOTE ELECTRICAL ENERGY NEEDS. 
WORLDWIDE INSTALLATION. 


Cf KYOCERA 
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LAKEWOOD, CO 80227 
303-988-8208 
800-223-9580 

FAX (303) 988-9581 
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A short-form catalog from Loral Microwave-FSI describes 
new PIN diodes, tuning varactors and Shottky devices. Com- 
plete specifications, including outline drawings and performance 
charts, are provided for more than 65 semiconductor catalog 
products. 

Circle (300) on Fast Fact Card 


Pricebook features site equipment 
A 272-page pricebook from Communications Associates 
lists more than SO LMR, SMR, paging and site equipment prod- 
uct lines for quick reference. Part numbers, product descriptions 
and pricing are organized in an easy-to-use format. 
Circle (301) on Fast Fact Card 


Guide features coaxial cables 

A selection guide of coaxial cables for RF and microwave 
interconnections within equipment boxes is available from 
Times Microwave Systems. The range of small semi-rigid 
and flexible cables of various constructions are evaluated to 
allow the selection of the best cable for the application. Char- 
acteristics included are shielding efficiency, attenuation, peak 
and average power handling, temperature rating, phase stabil- 
ily, phase noise, passive intermodulation distortion and envi- 
ronmental resistance. In addition to providing information on 
the full range of MIL-17 cables, the brochure includes infor- 
mation on T-Flex, LMR, Stripflex and low-loss expanded 
PTFE proprietary products. 
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Catalog contains 45,000 product selections 

A 276-page industrial electronic components catalog provides 
specification drawings and up-to-date prices. The catalog from 
Mouser Electronics contains more than 45,000 in-stock, fac- 
tory-authorized products from more than 100 manufacturers and 
contains new product listings from AMP, Teccor, SGS 
Thomson, Littelfuse, Amphenol, 3M and Belden. A quick index 
on the front cover and a comprehensive index of both manufac- 
turers and product categories make the catalog easy to use. 
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Handbook provides information on wireless spectrum 

The Spectrum Regulation Handbook from Thompson Pub- 
lishing Group provides information on auctions, construction 
permits, renewals and frequency allocation. The handbook ex- 
plains the spectrum requirements for wireless communications, 
including personal communications service, cellular radio, spe- 
cialized mobile radio, operational fixed microwave, multiple 
address systems and paging. 
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Booklet, seminar detail mobile cellular antennas 

An educational seminar and accompanying booklet covering 
mobile cellular antennas is available from the A/S Mobile Di- 
vision of Allen Telecom Group. The seminar and booklet, 
called Air Time, are designed for carriers and installers and 
explain the different mounting types and locations, as well as 
the various technological considerations involved with select- 
ing an antenna. 

Circle (305) on Fast Fact Card 
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Douglas A. Mazur, executive vice president of both TelcLink 
Technologies, Vancouver, British Columbia, Canada and FirstTel 
Communications, Vancouver, moves up to president and director 
of TeleLink Technologies, a wholly owned subsidiary of TeleLink 
Communications (TCC), Vancouver. 


Russell Bleeker leaves Sanyo Energy (USA) as district sales 
manager to join Centurion International, Lincoln, NE, as sales 
manager for battery products. 


John Brophy Jr., vice president of corporate operations for 
JBro Battenes, Lisle. IL, advances to executive vice president. 


Members of the Specialized Mobile Radio Wireless Operators 
Network (SMR WON), Greenwood, MS, a new trade association 
formed to represent small SMR system operators, elected offic- 
ers and directors on Nov. 10. 

President: Dave Savolainen, Range Communications, 
Marquette, MI; vice president, Bill Wyatt, Total Comm, Enid, 
OK: secretary, Walter Gallinghouse, Communications Center, 
Covington, LA: treasurer, Harold O'Dell, Leflore Communica- 
tions, Greenwood, MS. Directors include David Chadwick, 
Chadmoore Communications, Las Vegas: Glenn Clark, Clark 
Communications, Lewiston, 1D; Bill Holsworth, Business Ra- 
dio, Kennewick, WA; Galen McCord, Minnesota Wireless, 
Minneapolis; Bob Roberts, P.E.C. Mobile Communications, 
Springfield, IL; and Gene Stoker, Idaho Communications, Boise, 
ID. 


Floyd L. English, president of Andrew, Orland Park, [L, adds 
to his responsibilities by becoming chairman of the board of 
directors. 


Robert J. Leacock leaves LeBlanc Royal, Oakville, Ontario, 
Canada, as a manager for subcontracting and field services to 
join Broadcast Communications, New Glarus, W1, as applied 
engineering and construction divisional manager. 


Hugh McDonald departs Automatic Data Processing, Hous- 
ton, as national account manager to join SMC Electro-Mount, 
Tomball, TX, to direct sales into the public safety, special emer- 
gency and utility markets. 


David Montanaro exits Motorola Satellite Communications, 
Chandler, AZ, where he was responsible for the manufacturing 
strategy and organization to produce space vehicles for the 
company’s Iridium project, to join Teledesic, Kirkland. WA, as 
director of production technology. 


George Hebner ceases doing business as president of All 
American North, Southport, CT, to join Telex Communications, 
Minneapolis, as a land mobile radio sales representative for the 
eastern United States. He will work out of Southport, CT. 


Kepple Friedberg 


Changes at Allen Telecom Group (ATG), Cleveland: 

John Kepple, president of the Allen Test Products division, 
Kalamazoo, MI, advances to executive vice president of ATG. 

Patty Fritz, distribution sales manager, advances to national 
distribution sales manager for ATG in Cleveland. 

Randall Friedberg, vice president of sales for db Mobile, 
Dallas, moves up to nauonal distribution sales manager for ATG 
in Dallas. 


Sam Ginn, chairman of AirTouch Communications, receives 
The Commonwealth Club of California's 1994 Distinguished 
Citizen Award, given annually to recognize business and civic 
leaders who contribute to educational and charitable causes. 


J. Andrew McGovern exits Dataworld as a software engineer 
to become a senior programmer at Communications Data Serv- 
ices, Falls Church, VA, 


Jimmy Tucker, a founder and former president of CTI, Corinth, 
MS, establishes his own export and import marketing and consult- 
ing company, UltraTek. in Corinth. 


Changes at Transcrypt International, Lincoln, NE: 

Debra Nesbitt leaves Rivendell, Seward, NE, as director of 
human resources to join Transcrypt as director of human resources. 

Arden Bock exits Signode, West Union, IA, as materials ana- 
lyst to become purchasing administrator for Transcrypt. 

Lara Collins, graduate of the University of Nebraska-Lincoln, 


joins Transcrypt as marketing services coordinator, 


Mat Collins, machine supervisor, advances to manager of or- 
der processing and customer service. 

Doug Ostergard, installation technician, moves up to 
telemarketing sales. 

Ronald Kabler, vice president of engineering, adds to his re- 
sponsibilities by becoming managing director for the strategic 
business unit (SBU) program. 

Thierry Guichon exits Transworld, Escondido, CA, as project 
engineer to join Transcrypt as engineering group leader for the 
radio program. 

Bill Shuman departs Motorola GPID, Fort Worth, TX, as a 
senior engineer to become an engineer with Transcrypt. 

Steve Newman leaves BK Radio, Lawrence, KS, as a develop- 
ment engineer to join Transcrypt as an engineer. 

Rob Burge exits Motorola GSTG, Scottsdale, AZ, as a senior 
electrical engineer to become an engineer in the Radio SBU pro- 
gram. 

Mark Nispel departs Motorola, Mt. Pleasant, IA, as a develop- 
ment engineer to become a part of the Radio SBU program at 
Transcrypt. 


William F. Lanahan leaves Inacom, Omaha, NE, as president 
and general manager of the direct operations division to join RAM 
Mobile Data, Woodbridge, NJ, as president. pia 
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BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street, NW 
Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350. Irving, Texas 75038 
214/580-1911. Fax: 214/580-0641 


QUite Wamer Group 
MANAGEMENT CONSULTANTS 
Radlo/Microwave/E9- 1-1 

CAD/Mobile Data Design & Selection 
Police/Fire/EMS 
Consolidation Studies 
5950 CANOGA AVENUE. SUITE 600 


WOODLAND HILLS, CALIF. 81367 
(818) 710-6855 


[THE PORTABLE DEPOT] 
SPECIALIZING IN GENERAL ELECTRIC PORTABLE SERVICE 
+ FACTORY TRAINED TECHNICIANS » 
«SURFACE MOUNT TECHNOLOGY + 
« FACTORY APPROVED NATIONWIDE « 

* PUBLIC SERVICE TRUNKING « 

» VOICE GUARD CERTIFIED « 

* MPD, MPA.TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C ¢ Lynchburg VA 24501 
804-237-3427 


iY F Y 
i / 


FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


GE PORTABLE SERVICE 

* FAST TURN 

¢ WARRANTY 

© $37.00 hr./2 hr, MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 

502-683-0936 — 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


rofessional services 


Telecomm Engineering Inc. 
maxon" Portable Service 
CP0500, CP1000, SP2000 Series 

» Factory trained technicians 

» $50.00 flat rate plus parts 

* Battery conditioning included 

© Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


(800) 420-5166 Ea 


Communications Technology Associates 
A diussion of Hayes, Seay. Marten & Manem, Inc 


PLUS: 

+ Complete A&E Services 
* Bldgs, Towers, Pwr Sy5 
« Structural Engineering 


PLANWING AMD DESIGN: 
* 2-Way Radio 

° MW & F/O 

* CAD/MOT/AVL/Paging 


Cia 


Bus rsd 2 1a lyn 
FAN is Wty 


POY Kon 4574 
Lonvhburg. Vargas 2450. 


MCCON 


Mobile Communications Consulting 
SR McConouphey, PE 
Prncpal 


11017 Chestnut Oak Drive 


Ganthersburg MD 20878 1401) 926-2837 


OMNICOM, Inc. 


COMMUNICATIONS ENENDE GING 


GENE & 8UZZI 


SNE 


PLANNING, DESIGN, DEVELOPMENT and REPAIR 
ANTENNA SYSTEMS, VEHICLE LOCATION SYSTEMS, 
DATA, VOICE and VIDEO COMMUNICATIONS SYSTEMS 

— ] 
Steven L. Myers, Ph.b., P.€. 
L] President 
MYERS ENGINEERING INTERNATIONAL, INC. 


P.O. Box 15908, Fort Lauderdale, FL 33318-5908 USA 
Tel 305-345-5000 Fax 305-345-5005 
TECHNICAL 


121 Crowell Lane » Lynchburg. VA 24802 


~ GE Portable Radio Service Depot 
se) Factory Approved Nationwide 
4 + Current Product Lines 
SACTORY TRAINED * Voice Guard Certified 
TECHNICIANS 
FOR QUALITY SERVICE 


+ Public Service Trunking 
(804) 239-3049 


PORTABLE 


+ Surface Mount Technology 


Jerry L, Simmons 


Communications Systems Consulting 

Land Mobile, SCADA. & Microwave Systems 
Tower & Path On-Site Surveys 

P.O. Hay 884 PH: (409) 588-3200 

Montgomery, TX 77356 Fax: (409) SRR-4434, 
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Employment 


PUGET SOUND, WASHINGTON 


MSS Full Line Dealer seeking 
individual with extensive Motorola 
experience. FCC or NABER Certifi- 
cate required. Work in relaxed 
atmosphere with complete benefits, 
send resume to: 


STRATA COMMUNICATIONS 
3501 Everett Ave. 
Everett, WA 98201 
or FAX 206-339-2366 


Technician 
Immediate openings in South East Georgia 
and North East Florida. Established Motorola 
Service Center. Progressive salary, excel- 
lent benefits, 401K, Send resume to: 
HASTY's COMMUNICATIONS EAST 
112 Key Drive, Brunswick, GA 31525 
Attn: Mike Hasty 


Electronics Superintendent/Engineer 


The City of Fort Worth, TX seeks a dynamic 
self-starter to plan. design, implement and man- 
age state-of-the-art radio, telephone and fiber 
voice/data/video/CAD/MDT communications 
systems for all City activities, Candidates must 
have BSEE or closely related degree (Texas 
Professional Enginecring Certification desired 
but not required); have five years experience 
with progressively increasing technical and 
managerial responsibilities in this field; have 
the ability to work productively with City per- 
sonnel at all levels. consultants, and vendors 
in the development of communications sys- 
tems, Send resume and request an application 
from City of Fort Worth, Personnel Dept., 
1000 Throckmorton St. Fort Worth , Tx 76102. 


Deadline is February 10, 1995 
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NGINEERS 


A telecommunications giant that 
“says all the right things to all the right people 


If you're the person we're looking for - brilliant, competitive, goal focused - 
you no doubt want assurances from any company you might consider joining 
that it knows where the future is going and has the bandwidth to run circles 
around the cybercrowd. We can assure you that we have something very spe- 
cial going for us. 


Northern Telecom has a reputation for consistently coming up with ‘the big 
idea’ ina range of areas from digital switching through optical fiber transmis- 
sion - and now wireless and broadband technology. Our world-class wireless 
portfolio establishes us as the premier supplier of cellular and PCS systems - 
as a matter of fact industry insiders agree that we are ahead of the technology 
curve in PCS. 


After the upcoming FCC spectrum auctions, customers will be scrambling to 
build a new generation of PCS systems. Let's just say we're anenly peor 
to support them - with families of products for each of the new technolo- 
gies - 1900 MHz, GSM, CDMA and PDMA to name a few. 


Our incredible success and position of dominance in one of today’s hottest 
technologies means we're here to talk opportunities in Texas, California and 
North Carolina. 


As a member of our team, you'll develop expertise in the emerging 1900 MHz 
PCS as well as existing cellular technologies. You’re not limited to one tech- 
nology or aligned with one carrier who focuses activity on one ma rket sector. 


ABS in Electrical Engineering or Physics is required; an advanced degree is 
highly desirable. You must have three plus years of experience in telecommu- 
nications with a minimum of one year in the cellular field - plus a good under- 
standing of radio technology and system design. 


We offer excellent compensation and benefits - and superior career develop- 
ment opportunities, 


To learn more about the opportunities we have available in Texas, California 
and North Carolina, simply fax your resume to 1-800-546-8092, Attn: Job # 
ENA171MRT. 

Or, if you prefer, mail to Northern Telecom/BNR, U.S. Resourcing Center, 
Attn: Job # ENA171MRT, P.O. Box 13010, Research Triangle Park, NC 27709. 
For proper processing you must include the job code on all correspondance. 


BNRW& 


The research subsidiary 
of Northern Telecom 


northern 
feiecom 


Northern Telecom and BNR are equal opportunity ; 
employers proud to support and maintain a smoke and drug-free environment. 
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Build 
A 
Network 
Out 
Of 
Thin 
Air 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid, Send resume to address below. 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 


+ Technicians « Engineers « Managers » Sales 
+ Extensive national resource of personnel 


sii Call 606-491-5410 10 AM to 8 PM 


Communication Resources 


P.O. Box 141397 * Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


RADIO DESIGN ENGINEERS 


Permanent positions nationwide in 
Cellular, ESMR, PCS industries. 


Send resumé to FIRST SEARCH, INC. 


6584 N.W. Hwy., Suite MRT. Chicago, IL 60631 
(812) 774-0001 ¢ Fax (312) 774-5571 


FIRST for all your staffing needs! 


POSITION AVAILABLE 


Midwest coansulting 
for 
Min. 


pening Communicak 
sultant. 


in 2-way and microwave 


KS 66217-7715, 


Park, 
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Vice President 


Engineering & Network Operations 


PCS is the next major success story in telecommunications. PCS Development 
Corpor: ater is ready to make it happen with narrowband licenses for all five regions in 
the U.S. Now we need the person who can make our nationwide network a reality. 
a Our Vise President of Engineering & Network Operations will be charged with a 
broad mission: Design, implement and operate the best national narrowband PCS net- 
work in the U.S. Develop interearrier and other strategic alliances to reduce costs and 
quickly deliver service. Manage a $200+M budget. Serve as primary vendor contact. 
w To fill this bill, we think vou'll need 10-15 years’ progressive engineering management 
experience in paging and/or the cellular industry, including major system implementation, 
engineering team building, and strategic alliances with vendors and intercarrier partners. 
Not to mention high energy, initiative and a taste for the entrepreneurial environment. 
m In return, we offer base compensation, bonus and long-term equity opportunity. A 
beautiful location in the foothills of the Smokies between Atlanta and Charlotte. A deter- 
mination to define this market. Plus, the chance to create the network of the future. 


Send your resume to PCS Development Corporation 
PO. Box 272 

Greenville, SC 29602-0272 

Or eall 803-467-1627 and ask for 

Bill deKay, President 


IP-CS Devetopment 


CORPORATION EQUAL OPPORTUNITY EMPLOYER 


FIELD hi NICIANS 


At United States Cellular, we're doing what it takes to remain 


at the forefront of the fast-growing cellular communications industry. 

We are seeking experienced individuals to maintain our in-service Mobile 
Telephone Switching Offices and associated cell site equipment to ensure 
— system —— 


sw itchin g 


In return, we offer a. competitive salary and benefits package. For 
consideration, please send or FAX your resume including salary history/ 
requirements to: UNITED STATES CELLULAR CORPORATION, 


Dept. HR-TG-MRT, 
UNITED STATES _ 


8410 W. Bryn Mawr, 
Suite #700,Chicago, 
IL 60631. 

FAX (312) 864-3198. 
Equal Opportanity 
Employer MAYD/V. 


MOBILE TELEPHONE NETWORK 
eee 


Classified 


hile LITE OUT? 


Don't worry... 
The Bramco 
Tower Lite 
Monitor 

Wil Phone You 
and 

Tell You About It! 


Signaling and 
Control Is 
Our Business. 


hy 


REEDS and 
FILTERS for 
PAGERS 


Yn 


Branco , Inc. 513-773-6255 


Piqua, OH Fax: 773-8003 
Circle (76) on Fast Fact Card 


in 
Tai Aegon 
MHz T7TATN3100 
1500, a7 Mk, aitiging 
sion MVE. 4? MH; 


iD HC. 
A Bay Tone Remote 
jo dule: 
Sea euotragom et mp nly Cabinets 
Cove Programmers. PIOOIBY 


Gea Maxtrac, 800 MHz, O3SMWASGCIAK 
3Bea Syntor Hee 04 
MATJAI 
MOTOROLA 3ea. GE Phoenix. 0 
4ea. GE Cusiom Mvp 4 
2 MH. 
48 aa. Misrek 153 MHz 
RADIOS 
Fayelte St. 
ei 
25 Sots Motrit Accessories 
PHONE: bea GE MASTA PROB 


WE BUY qe Moaiiae, anc 800 Mit Miz SSSMOASGB5ER 
ta. 
21ea § 3000" 460 MHz, T74KEJ7J04 
AND SELL BRI MHRESURCOLEReE aD 
ea ectta 
14 MM 
USED Beato 
Ki id, 460 NM Bt 
AND if maa pia 
GE 30 ea. Syntay, 154 MHz, T89SAA3200 
Sea Mitrek, 153 MH, guaaug 
FM 1B ea. Micur 153 
dee Maxar 60. !5 
TWO-WAY 
SCHAEFER 
130 West 
PO. Box 395 
Denver, IA 
§0622 
(319) 984-6115 
FAX: 
(319) 984-6220 


13 M1500 61 
10 2a. AT5O0 Orns Venicular Chrgrs  NLNGBS2 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
i purchase of above equipment. 
COMM 


AIR 


4614 E. McDowell Ad. 
Phoenix, AZ 85008 


Equipment for sale 


PIZIANAZIIZAL 


PAGER PARTS 


o, 
Z 
7 


1300+ FREQS OF TOP QUALITY FULLY AGED CRYSTALS AT YOUR DOOR OVERNITE 
COMPETITIVE PRICES @ LIFETIME WARRANTY @ HASSLE FREE REPLACEMENT 


GR YSTRONICS 


FOR YOUR PARTS AND ACCESSORY NEEDS W 


VIB MOTORS FOR ALL PAGERS. LCD'S FOR BRAVO, PLUS & 
EXPRESS PAGERS. 28 ATTRACTIVE COLORS 
QUALITY POLYCARBONATE HOUSINGS, HOLSTERS, CLIPS, 
SWITCHES AND BATTERY COVERS. 7 ATTRACTIVE COLORS 
IN VINYL CASES. ALL THIS FROM THE PEOPLE THAT 
BROUGHT YOU QUALITY, SERVICE AND AVAILIBILITY. 


PH: (305) 566-6949  — FAX:(305) 506-5971 


LTDATLMLIIOL 


E PRESENT OUR NEW DIVISION... 
UNLIMITED 


IN HIGH 


BNE SAN 
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\f =Sharp = 


Distribution Center 


eae { 
gavus pees 


WHOLESALE PRICES 
A come, DEPENDABLE SERVICE 


er | 
o> E- 


& GE-MARC 
* Mobiles 


Authorized Distributor * Portables 


Mobile Communications 


CONVENTIONAL Stele Tow 


* Accessories 


: : 90 Day Warranty 


RFI Connectors 
TELEWAVE Site Management 
SAMLEX Power Supplies 
WHELEN Safaty Signals 


FAX: 205-539-1663 


Phone (800) 288-8223. 


/7, » COMMUNICATION 


INSTRUMENTS © 


1714 4 Sw 23rd Street, Loveland, CO 80537 
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Radiuy Equipment for sale 


LOW! LOW! LOW! 
Radius GP300 VHF For Sale 


1-5 Wat/2-Channel Centra Com l 


1-5 Watt/16-Channel ........---.:ececcesesrererrnerereeeees 


Radius GP300 UHF —Whole or in Parts— 
1-4 Watt/2-Channel 


1-4 Watt/16-Channel Centra Comm Il 
oe Fa dal Engraved Buttons. 
att/2-Channel setp 
5 WalU2-Channel_ $6.50 per button. 
5 Watt/6-Channel_ - All orders shipped 


Radius P110 UHF within 48 hours. 
2 Watv2 Channel : 


4 Watt/2 Channel! ze Centra Com If 
“Hh a eklacllee Reprogramming and 


SAFARI RADIO ustom Changes 
1-800-RADIO-30 Northeastern Communications inc. 


ir faterbury, CT 06708 
Zr SS E- Welcome om 575-9008 
FREQUENCY MANAGEMENT 


Top Quality Pager Crystals In Stock 
NEW! L.C.D.’s for Bravo Pagers 
Crystals for Two-Way and O.E.M.’s 
Call for Details 


15302 Bolsa Chica St. 
800/800-9825 Huntington Beach, CA 92649 
Circle (79) on Fast Fact Card 


Trunk Motorola Radius Radios 


New, low cost trunking logic 

No special site controller required 
All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8"L x 0.68"W x 0.13"H 


® 


Rainn SYSILAzS, nc from... 


1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 Loternational Voice: (914) 245-1128 g 
Pax: (914) 245-2382 Fax Back System: (800) 292-9723 
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Shown Actual Size 


(800)726-9015 (612)884-8352 


“We Have Fast Service. 

“We Have a Flat Rate Repair Service. De 

*We Have a Complete Dealer Support Program. 4 

“We Have a Large Variety of Accessory if 
Items Available 


ESD “NOW Featuring TEKK 


Portables! 
Our Prices will Surprise 
You Even if You Buy Direct 


; from the Factory!!! 
Wholesale P; t 
Dealers ony Ke Full Line Distributor of Tekk 
BR 0, 


$.7 Many other brands also available. 
5 fy Your One Stop Warehouse for All Your 
Commmunications Equipment Needs. 
OMMUNICATIONS 24 Hour a Day FAX 
(612)884-8356 


——— HOLESALERS 


Circle (81) on Fast Fact Card 
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R&R USED RADIO 
1-216-759-1755 
Mobile 


MOTOROLA 

Moxy 15 Watt VHF, No PL 
Moxy D23/D33 PL... 

Maxar 80 L24/D34 ... 

Maxar D34-DPL ....... 

Maxtrac 800 D35-B5 ............... 
Micor VHF 100 W 

Mocom 70 UHF 25W 


GE 
Mstr, HI 30-36 100 Ween 


Mic EVE S00W vascataiacniaaeay 

Standard 

C768 UHF 25W..., poesereneicocek 
Portable 

Maxon CP0510 & HD S 

CPO520 & HD See 

Motorola HT90 OPL VHF. . 

Uniden APU/APH .......... 

GE MPI UHF ....reren 

Saber 413-430 DES/DV! 

Minitor I] UHF ...... 

Minitor 1) VHF o..sscceces 

Dimension IW UHF |... -..-.eeererencee eres $30 wichgr. 

Bases 

Motorola Micor 42-50 350W .................. $2000 - Call! 

GE Mastr II 30-36 350W cvseetereseesese $2000 + Call! 

Aerotran UHF Rptr, 100W_.. sDccienieic< oa 

Uniden ARU Aptr. 450-470 25W ee, $250 


( SENTRY MANUFACTURING 


Precison Quartz Crystals 
T | 800-252-6780 


RADIO & PAGER CRYSTALS 
» Channel Elements & Reeds 
Also Available 
« 100% Quality Control Tested 
* No-Hassle Lifetime Warranty 
» Competitive Prices 


+ FAST DELIVERY TVB 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 


$25 - $35!!! 
OS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


KX 


1814 Hancock St. 
Gretna, LA 70053 


Remote Controls. 


Pure and Simple. 


Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas. Texas 75243 
1-800-527-4596 


Circle (82) on Fast Fact Card 


SLOeWPOKE 


Powerdqelayttimer 
* Delays power-down after ignition 
has been turned off. 
* Installs easily Inside any radio. 
* Programmable Time Settings 
* Dealer Pricing Available 


S39. 


1-800-336-6825 


Master Card « Visa « Discover 
American Express Accepted 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center » 3512 Cavalier Dr. « Ft. Wayne, IN 46808 
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MOTOROLA RADIUS 
RADIO WHOLESALE 


One of the largest stocks of 
Motorola Radius in the world! 


CALL 1-800-53-RADIO (72346) 


Radiu 


Lowest prices «=== 


PERIOD! 800-231-0103 


PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 


5 WATTS - TEN CHANNELS Pew J 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


ideal for use on construction sites, in 
factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 

@ Range 1 to 3 miles sutject to 
environmental concibons 

@ Weather resistant with die-cast 
frame, high impact case with 
belt clip. 

@ Rechargeable nickel cadmium battery 
pack, A.C. battery charger, flexible 
antenna with BNC connector 
F.C.C. license appheation included 


Jacks tor A.C charger, earphone, 
external speaker/micrapnone, and 
external antenna with BNC connector 
Volume control/power on-off switch: 
Low/Med/High transmit power output 
Built-in squelch control 
Programmabie CTCSS tone squelch 
(optional) 

Battery/transmit and busy LED indicator 
Channel digital readout 

Ten channel selector 

Channel scan with channel lockout 


PROCOM M510 VHF 
FANONGURIER— masceiinsiiine 


High Penetration 
(800) 345-1354 9 
14811 MYFORD ROAD @ TUSTIN, CALIFORNIA 92680 
(714) 669-9890 @ FAX: (714) 669-1081 
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Model VR-100 Low Power UHF 
Vehicular Repeater 


Motorola PAC/RT® fully compatible 
"First man out” with priority sampling 
Multiple vehicle operation: up to 256 units 
LTR® and Motorola trunking compatible 
Rugged one piece extruded aluminium case 
Compact: Only 54"W x 6"L x 1.1"H 


Public Safety - Wide area coverage without satellite receivers 
EMS - Paramedics maintain communications even inside buildings 
Utilities - Crossband repeat works with existing lo-band systems 
800/900 Trunking - Mobile coverage witha low powey handheld 


Fleets - Eliminate pagers, cell phones 
PAN and missed calls &, 


1198 Pacific Coast Hwy Suite D-286 Seal Beach CA 90740 (310) 430-5892 


C. W. WOLFE COMMUNICATIONS 


BUY All Brands of 2 Way 
SELL Radios and 


TRADE = equipment 


Call or write for 
current flyer. 


> 


1113 Central 
Billings, MT 59102 


406-252-9220 
Fax: 406-252-9617 


January 1995 Mobile Radio Technology 63 


Iv Stock, Best Prices, Quick Service 


MAXRE 
State of the Art Antennas 


Radiuy 
YAESU 


JE ASTRON 


CORPORATION 
Bint 


HENRY 
4MPLIFIERS 


We also stock: 
AEA 


Larsen 


Centurion Maxon 

Comm, Spec. Maxrad TOLL-FREE (800) 877-7979 
Connect Systems Opto 

Create Solar Panels HE E NRY RA€@D if 8] 
Cushceraft/Signals Telex men 

Henry Cables Tempo | ? % 

Hustler TohTsu 2050 South Bundy Orive 
Icom TPS Los Angeles, CA 90025 
stl: ae | Phone (310) 820-1234 


Kenwood ; Wavetek | FAX 310-826-7790 


Formerly Antenna Farm 
Cammunications Supply 


wv 
QUALITY COMMUNICATIONS PRODUCTS 
AP AE AEA 
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Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 
3605 Loren Whitney Drive 
Massaponax Business Park 
Fredericksburg. VA 22408 


li MIE CSL E: 
MW WN ao FRONICS 


EMS Radios 

Syntor X wifront & rear accessories VHF & UHF 
MEMCOM UHF Med Radia/Mobile Repeaters 
APCOR Med Portable Voice and ECG 

UHF EMS Control Base/Repeater 

ER Console for Voice and ECG 

System 90 Accessories HEAR & Med 

Aux Receivers Med Radio 


Syntor X, 100W, 148-174, 450-470 
Syntor, tOOW, 150-162 

MCX 1000 VHF and UHF 
MCX100 VHF and UHF 


All equipment |s sold In working 
condition, unless otherwise stated. 


Vertex Products Available 


Many items in stock, call with your requirements. 
We have the R1801 DAC for your programming needs. Call us with your requests. 


Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 


Circle (87} on Fast Fact Card 
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HENRY RADIO 


WF AF AFAR AF 1 «800-255-6222, 4¢4PAEAP AB AR APF AF 


en geat Your west rice 

California Radio 800-23]- 01033 
byt ttt ty hy poy 
USED EQUIPMENT 


Dictaphone 5500 Excellent ... $2500. 


Centracom I w/Tone Modules ..... $1000. 
Regency UHF Repeater/less PA ..... $500. 
GE Mastr II Low band 30-35 

MI 23 leant scccccccvnmonncneer: $1000. 
NEW GP300 2CH 403-430 


MHz 3 YR Wartanty vee 425, 
Standard HX340 UHF w/Rapid 
Charger Excellent... $250. 


CALL 606¢255*561 1 


~—_ Dimi 


Software, p 


LAND MOBILE RADIO BBS 
Buy - Sell- Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


COOA HHA HH SAHHSAEASOEHSSEESOEE EEO EOODS 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The CommLine BBS 
313-854-6441 | 


USED SERVICE MONITORS 

CUSHMAN - MOTOROLA +WAVETECK - IFR 
Motorola A2001/A4 Service Monitor 
Motorola A-2008/D/HS with Cellular Test 
Motorola A-2200/A Servica Monitar 
Cushman CE-S0/41/TG Spectrum/Tracking 
Cushman 7120 Soectrum/Advanced Encoder 
IFA 1000S with Spectrum ...... 

WANTED SERVICE MONITORS: IFR, Cushman, Motorola, Waveleck. 

Cali Me Lasi for Best Cash Price or Wo Both Lore Moneyt 
BOUGHT — SOLD — CONSIGNMENT 
R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 a PAGER 510-496-6875 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or “as is” 


Fiz = (303) 337-4811 
=== FAX (303) 337-3084 


CLEAN USED GEAR 
Mico tepeaters, bases vhi mb, hb Call 
MSF 2000 vhi hb repeater, cont. duly, DPI. 

fully opt.chassis ..... Call 
Mitrek 110w, 39-50 mhz, maitip! fe PL sys 90 se $200 
GE PA pornables, vhf hb, ¢w. 6ch $ 18 
MPR_MPS_ MPX speaker mics $ 93 
MPB_MPS, MPX leather cases a. 
Alexanders Tn-Analyzer TAISOO II $275 
Alexander Sman Charger, sis pockel $100 
RAY SCHALL SALES & SERVICE 503-267-6064 


GE RADIOS 
AT WHOLESALE PRICES. 


We will meet or beat any published price. 

The largest GE dealer in N. America. 

Rush Delivery in the U.S., Canada & Mexico 
# We buy used & take trade-ins 


j B on GE 2-Ways 


Authorized Distributor 
Mabile Communications 


Saat = 
Gal |ooa-_ 
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CLEAN USED GEAR 


NEW STANDARD RADIOS AT DISCOUNTIICALL NOW 
Harris Alpha 2000E VHFIMTS 
Motorola Pulsar VHF IMTS & Others 

Motorola MT500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth SW HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 


Cushman CE-4 & CE-6 Service Monitors 

GE Phoenix SX VHF, 2/16CH& Scan 

GEMLS LS, VHF, UHF 2/8/16 CH & Scan 

GE MASTR II & Exec Il LB, VHF, UHF 

GE MVP, VHF 

GE MASTR I! Base/Rptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB,75 Watt, Synth 

Mostar VHF, Maxtrac 900MHz 


VersaTel 
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Standard GX-1500U 


Ph: 


Save 70% on Hark equipment! 
550/550EX/350/350EX/450EX 
Also various Tellabs 2W to 4W (6131B) 
Wescom 2W to 2W Amp. (7306-32) 


Call Tony @ 208-522-0750 


SHORES COMMUNICATION CO,, INC. 
602-425-5870 


* SALES 
* SERVICE 


RICTRONIC 93004 PAGER 
MULTLFORMAT ENCODER 
* Standard POSAGE encading format 512 & 1200bps 
“Message format - tone, numeric, 
alphanumeric or Chinese 
*Easyoperate “Portable * Lowest prce 
Tel: (852) 359-3139 Fax: (852) 384-4366 
HUNG TO DEVELOPMENT 


COMPANY 
GENERAL Prices 


G COMMUNICATIONS 


OISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


DOuraComm 


At 
Wholesale 


Largest Inventory ° Quality Service - Fastest Delivery & Best Prices 
5157 Anton Drive « Madison, WI 53719 » 608 271-4848 + Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere. 


Ny Mobile 
€ 19) Communications 


even 


= 


# FREE sales ond service support 


-800-336-6825 


Fax # 219/471-5294 
3512 sires Dre Ft. Wayne, IN 46808 « Hrs.: Man. thru Fri. 8 AM to 7 PM E.S.T, 


GE Deskon II OC Remotes, Motorola Local Remotes 
MORE - MORE - MORE - MORE - MORE — MORE 
We Buy Used Equipment — CALL! 
1-800-456-5548 
Fax: 1-307-266-3010 


2 
g 
Vor 


Hy-Q (USA) 
DO PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


B@ Recrystalled 
@ Complete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave.. Erlanger. KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications" 
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DuraComn”r 


2 alld Tone & Voice Monitor Pager 


 VHF/UHF/Low Band 

[4 PC Programmable Tones 

[4% Multi-Addressable 

[M%{ Scan Feature with Priority 

(4% DurAlert, Full Accessories 

[| High Dealer Margin 
DuraComm Corp. 


Kansas City, MO 
1-800-467-6741 - FAX 816-741-7499 
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CELLULAR & PAGER LABELS 


1 Labels for pagers, cellular phones and two-way radios 
A with your company's logo. Warranty labels for batteries. 


Bar-code and printing systems. 
ty ay 


Call us for free samples. 
ADVANCE LABEL & TAG 
41> 1725 N. McDonald St. 
af L~ “we McKinney, TX 75069-8230 
FAX: 214-548-2518 1-214-542-5345 


1-800-466-5345 


“Our years of experience are your best Insurance" 
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COMPATIBLE: MoTOROLA® RADIO} 
<< PROGRAMMING EQUIPMENT: | 


PA-3* Pocxer Pre 


Micro-Size Design for C 
and Field Use. 

Uses Surface Mount Tec 
Rechargeable - Works 


Includes AC A 
1 Year Wan 


mming ¢ Ad 


p AL 


TRAC ®, and al Atlanta, GA 3034 
A , ANd more! 


5 out Notice Established 1983 
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JANUARY BLOWOUT SALE! 


WE HAVE SENSATIONALLY LOW R di WE HAVE TONS IN STOCK FOR 
UNBEATABLE RADIO PRICES FOR "RCW uy IMMEDIATE SHIPMENT! ! 


PORTABLES FROM 515 OBILES FROM $250. SPECIAL! NEW GP300 8F VHF $475. UHF $50: 


» 
VISAR W/CHARGER HC BATTERY USED ui 

MTX900 G SYS CHARGER NEW BATT. 0. ccccccccse 

MTX9000 W/CHARGER IN NEW COND. Picsurmian SOOS 

MTXH000 W/CHARGER USED... cir RDS STANDARD CXSBLOT W/AN 
y bi H SYS CH CHRGR/NEW BATT. USED $645 MAXTRAC-900 W/ACCESSO 


GR/NEW BATT. USED . B95 SPECTRA 300 WIACCESSOR 
YS CHRGR 9 Y YR WARR NEW anal $795 PPLOOOX 800 W 


CCESS - eres 

a 95 SYNTOR X2 W/AECESSOtS AYRES 
'X PRIVACY PLUS 3W USED .... SOE k 2 STAND SRD OT . 

STX SMARTNET 1,11. ]i USED .. 


MT2000 160F CHRGR USED a 995 SYNTOR X 100W USED $495 
HT600/P200 SW GF NEW BATT: 5 MARATRACUSED . $895 
NT 1000 16) USED 75 SPECTRA VHF 45W USED ............. igi ci OES 
VISAR 16F W/CHARGER USED socccccc coo 5 PACRTUHFUSED ee 9593 


KR KKKKKEKKEE KARR K EKER KK KAKARAEAKAR EAA AR KEE RR RE 


+" SPECIAL!” § SYNTOR $000 100W LO-BAND 30-50 MHz $1,895. + 


SR Re fe Se Fe fe ee Fe ee Ye he ie fe eke oe oe hoe fe fe oe ae ee ee ee ee fe fe eR te a oe fe ef 


RADIO EXPRESS, INC. «america's FavoRITE RADIO SUPPLIER” 


ORDERS 800-545-7748 INQUIRIES - 703-266-1928 FAX - 703-830-8710 
VISA - MASTERCARD - DISCOVER “WE BUY MOTOROLA LATE MODEL RADIOS” 
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TESTING 


CALL US FOR THE SOLUTIONS as 
TO YOUR TESTING NEEDS! Com3 Sarview Manner $2995" 
Call 


— : RAMSEY 
1-800-446-2295 gous ELECTRONICS 


793 Canning Parkway 
Victor, NY 14564 
Audio Generator SG 550 $269" — EAY 746-924-4555 


Buy Any Two (2) 
Receive 
Cable Package 


Com6 Paging Encoder $995" FREE! Sinad Meter SMIW/T $249°° 


Circle (94) on Fast Fact Card 
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Equipment for sale 


MULTIPLEX ~ TWO-WAY 
RADIO — MISC. 
We have a lot of spare parts for the 
Harris-Farinon System and will sell 
as a package deal. 

60 GTE Lenkurt 3642 Channel 

MORGS stisscnrsmnaxcnanucnonieemman $50 ea 
50 Motorola MC 400 MLN 6153 

Channel Modems 
50 MC 400 Term Cards 
4 Micar Base Stations, 10 
2 i yaa |l Base Stations, }OOW 


6 Motorola Syntor X Trunked, 
Smart-Net, Dual Operation 
Control Station. NEW .. .. $400 ea. 

1 Modax 500 .. . $400 ea. 

20 Micors 45W Sys. 90 Scan, 

Mult-PL $100 ea 
20 MO 70s, 42-50 PL 100W w/Acc. ........... $100 ea. 
20 MT 500 UHF PL SW 8 Ch. 

w/Charger ... peerermrteemes 7 (tig o 
20 MX 300 S 8 Ch. “Multi PL 

wiCharger ......... 
4 Syntor XX 100W 
1 Syntor XX 100W 30-50 MHz $400 ea. 
10 Mostars Trunked . $425 aa. 


Call Charles at CMC Enterprises, 910/769- 2885 


$125 ea. 
$400 ea. 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


‘KW GE sta. blower motor, new ......... 

Mastr II base sta wire harness ... 

MPI UHF 4W wiCG 450-470 mint ..... 

MPI UHF 4W 450-470 Tech special 

MPI 8-Unit multicharger, checked .... 

Delta-S 450-470 less ace. 100W ., 

Oelta-S 450-470 40W S-990 acc. 

Delta-S 450-470 40W no ace. .... 

Oelta-S 42-50 less acc. 110W 

MLS 150-174 

MLS-I Controls 16 ch. non scan .. 

Phaenix-SX VHF 16 ch. scan . 

Exec. cables new ............ 

MVS NPH20 VHF 16 ch. scan . 

PLS/MPD/MPA Multi-char. new 
PLS/MPD/MPA/TPX Rapid desk new any 
MASTR 1 150-174 110W from 
MASTR Hl 42-50 110W wate 

Custom MVP Housing, ace @t0. ce ccc eeeeee 
MASTR Il Accessories. complete 

MASTR It Multi-channel cables .... 

MASTR II C-500 va/scan or PA ... 

$-990 128 ch head wiwarranty ............. 

§-950 128 ch head wiwarranty .., 
MPS/MPA/MPX/MPL/MPD. Chargers .. 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


PAGER CRYSTALS 


MOTOROLA 
LIFETIME WARRANTY 
STOCKED FREQUENCIES 
SHIPPED IN 24 HOURS 


/ CALL FOR PRICE SHEET 
AND FOR PART/FREQ TABLE 


1-800-957-8700 


PCI PAGECORP INDUSTRIES 


COMMUNICATION 


LASS For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay #111 Tel. (214) 242-0439 
Carrollton, TX, 75007 Fax.(214) 242-0959 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


MOTOROLA Radius 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 


(While they last) 


1-800-249-1250 


WETEC ELECTRONICS 
VISA ACCEPTED 


BAD AAG AAAHA AAA AAA AH 


CRYSTALS-ELEMENTS 


44 YEARS IN THE INDUSTRY 


EXPEDITE SERVICE 
MENTION THIS AD 


AND RECEIVE OUR QUICK REFERENCE TO 
a AND PAGER Repel FREE, 


1- 800-725- 1426 | § -800-322- -9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INI 
P.O. BOX 26330 » OKLAHOMA CITY, OK 73126 


FOR SALE 


NEW PORTABLES..... $379.00 ea 
(STILL IN THE BOX) 

Large quantities of new LTR format 800 MHz 
sealeoridag with standard telephone keypad, 
cludes Battery, Charger and Antenna, 
Features: Up to 10 systems selectable, Up 
to 10 groups selectable per system, Scan 
operation in both trunked, conventional 
modes and talk around. 

Will build systems with large purchases 


QUANTITY DISCOUNTS AVAILABLE 


NEC Numeric & 


Housings & Parts 


* Vib Motors 
NEC 


CALL 1-800-792-0351 Motorola 


ASK FOR JERRY 


USED RADIOS 


at Low Prices! 
*MICOR *GE 
eMITREK 


MO>uU:sYHIMOLPUDT: YIMOY Ds 


*RCA 
*ACCESSORIES 
TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 
eAPTRS *BASE STATIONS 


Large Quantities * (817) 433-5452 


*PORTABLES 
*MOCOM 70 


REPEATERS-ST 


EF. JOHNSON 
LIQUIDATING TWENTY 560° 
REPEATER CABINETS 
NEW & USED 


MSR2000 Aptr, 100w, VHF 
Micor B93RCB, 375w, VHF 


Micor C73RTB, 100w, VHF 
Cushman CE-15S 


601-264-9 


PRO-TEC MOBILE COMM. 
CASA GRANDE, AZ 
CONTACT SAM OR ARICK 
602-836-2025 


We will BEAT all other verified prices - 


FAX - 913-234-3584 


* Motorola & NEC Factory Replacement 


NEW PAGERS 
Alphanumic Pagers WANTED! 
PAGER REPAIRS 


6, 7, & 10mm Sizes 


McManus Communications 
400 N. Sth St., Blytheville, AR 72315 
R Tel: 501/763-6250 


¢ PAGERS « PAGERS * PAGERS « PAGERS» PAGERS ¢ PAGERS 


GE Mastrll Rptr, 110w, VHF 


Micor C73RCB, 100w, VHF 


pec. Ana.-Remotes 


2-WAY RADIOS 


BEST PRICES IN THE U.S.A.! 


ts 
—— 


Motorola 
Radius 
and More! 


Same Day Shipment 
Complete Support Program 
Nationwide Distribution 


GUARANTEED! 


x By 


eS) wt, 
3 oor 58 A 


eal INC. “ap ee = 


1-800-521 2468 


Circte (95} on Fast Fact Card 


PAGERS « PAGERS + PAGERS - PAGERS:« PAGERS « PAGERS « 


NEC 


PROCELL® 
“AA” “AAA” 
Alkaline Batteries 


USED 


¢ Recrystalling 
* LCD replacement 


° Fast , 
turnaround | 
USED t 
PAGER HOUSINGS 


Fax: 501/763-6533 


“HIMOFPUVHIMOPUVsHIMOPD 


ATIONS 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EAAL T. Van STAVERN § Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX; (804) 798-5114 


760 
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LoPro 


Mobile Antenna 


Northpoint Communication Products 


Eliminate clearance restriclions. 
Works on any metallic surface. 
Dimensions: Height - 5/8" 

Top Diameter - 3° 

Base Diameter - 4 1/4" 

No exposed metil parts to rust. 
3dB gain, low VSWR. 


Easy to install! 
Available for all cellular, 
UHF and SMR mobile 
antenna applications. 


AN SAK 
Go 


1800} 435-9319 


osinbuled by 


\\\ Communications 
XX. Associates Inc. 


Orne Fas (8001 274-4994 


Circle (98) on Fast Fact Card 


Now, here’s a switch! 


automate [ON///METE timer switch 
lor two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS"! 


Prevents Dead Batteries. 


MADE IN USA. 
PROTECTS YOUR RADIO. 
SucgeSe? ONLY $74.95 iiviin 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT! 


400 Highland Avenue 
Altaona, PA 16602 


800-458-3410 


19" CrmgnSuare 


, COMM-NET 2000 - 


Automatic [ON /OFF] Delay Timer 


'=Pragrammabie 15 minutes to 12+ hours & 


« Easy to install 

* Eliminates battery failure/replacement 

: eee your radio & cellular phone 
+Family awnod & operated since 1985 


i Case & oe 
fi] Included DG200 
E $38 


i (800) 289-6158 «Maden THE USA wth yer waranty F 
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—— *Handles 30 continuous amps at 12 volts § 


» MOBILES «BASES » PORTABLES » PAGERS : REMOTES - 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 


GE Pnoenix SX Model N5HH1W40P8 tghband w/dual priority scan & accs 


And: 


SPECIAL es 


GE Delta S Madel NICC3N 110TB 110 wall 36 to 42 range wiaces {50 
GES550 16 Plus trunking cantrot N@Aads ones eee ceeneeeeee NEW $35 fh 
Molorola Mitrek Madal T51JJA 2900 60 watt 42-50 range 4 freq with accessories, clean, na PL. $150 ™m 
Motorola MOCOM 70 U41BBA 1900 60 walt 42-50 range 4 freq. wiaccess,, cloan, no PL . $65 r 
Motorola Micer UStRTN1100 42-50 6O wall wiacc., no PL. ssgess $125 rc 
GE MPE Portable Model PEESRBWBMX 450 to 470 range, 2 freq. wicG $65 
GE PE Portables Model PES6SRBW 450 to 470 range. 2 Ireq. wiICG ... $75 
Motorola Mitrek T45JJA3900 BK BOO Range wiaccs. $135 
Motorola HT220 Slimline Hiband OF UM ccc stent eecee cere: etree creerentenenee $75 


GE Mastr II local contralier not emote : rc eee 
Motorola Model N1244A ConvertaCom chrgrs for MX PamaDies coe cineca nee . ' ' $5 
Federal Sirens Model PA 300 SP aes TES 

GE Exec Il Contro! Heads : 
Motorola Micar Mobiles T4SRTAS800AA 800 MHz rang 


if you can't find it, try us! 
» ACCESSORIES _- ELEMENTS 


*30VvuL: 


Call (201) 772-0704 
+ REEDS + 


Catalog Available 
+ BOARDS * STRIPS 


USED EQUIPMENT 


1 Motorola HT-600 6F UHF $425.00 

3 Motorola HT-600 2F UHF we $375.00 

2 Motorola Radius GP-300 8F VHF . w+ $375.00 

2 Motorola MTX-810 2 System ... .... $975.00 

1 Motorola MTX-800 1 System ...... ... $525.00 

1 Motorola MTX-800 2 System wikeypa w $575.00 

BL 1 Motorola Mitrek 110W VHF w/acc $250.00 

Add a recorded natural voice to your system. Voice 2 Motorola Syntor X 8G0T radio only .......... $ 65.00 
libraries of up to 255 words or phrases (2 min total 2 Motorola Maxar VHF AS |S $ 25.00 
max}-record your own using our optional SDS-1000 1 Motorola NLN-7177A Expo bank charger $100.00 
development system and your IBM compatible, or we'll 1 Motorola HT-90 URF PL $150.00 

| prerecord your messages for you. Eprom voice storage 2 Motorola Series 90 local remote .. § 65.00 
: 5 1 Motorola series 90 DC remote . ... $100.00 

means your library is unaffected by power loss. 1 Motorola 11377 DC remote ow $ 75.00 
Used In: 1 Midland 70-050C Lowband 42-5) .. $150.00 
+ Repeater identifiers * ATMS 1 Midland 70-050A Lowband 30-36 ........... $100.00 

| » Site alarms * Multiple languages 2 CES personal patch interconnect .. $100.00 
» ANI encoding « Emergency announce- 1 CES SDI-68 simplex interconect .. $200.00 


-.. § 75.00 
$ 25.00 
$150.00 


1 CES repeater maker controller _. 
1 Johnson PPL-6060 UHF.... 
1 Uniden MR-8100 Scanner... 


* Remote telemetry ments 


Parallel inpul werd seleci 


8 or 600 ohm audio aut 


500 ma keyline GUILE +9v Io + 14v supply 1 Verifone Tranz 330 C-C mach wii. $400.00 
} phe ace 1 Telewave TPRD4544 Duplexer ... $425.00 
CALL STEVE AT (916) 674-7532 
Severe! different models available 
\\ Palomar Telecom, Inc. 


420 Simpsan Way * Escondido. CA » 92029 
619-746-7998 » FAX: 619-746-1610 


CAL CAYSTAL LAB., INC 


Pe ene 0 ct ON etn en OO pais Pi, gp tle l Re OE 


CRYSTALS FORALL RADIOS 


+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours © 1 Week 
Normal Delivery 3 Weeks 


800-333-9825 
FAX 714-491-9825 
1142 N, Gilbert Anaheim, CA 92401 j 


Aniazing device tums ordinary RF energy 
into HEAT with 99.9% efficiency!! 
Bird 8322 30 dB atienuator, 

N conn., 200 watts to 1 GHz. 


Brand new... eeseeeeee ed. 0B 


APR Electronics Shielded Room, 
10x 10x8 feet high,with powerline filters, 
wen fan 600s 9200: 


GE outdoor cabinets, 6ft like new......$600. 


VVoortech Inc. 


Box 24, Pella, lowa 50219 
515-628-1489 or 402-331-8522 
ask for Mike 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1- 800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


MAXON, TEKK, UNIDEN/7 working days 
CEH/Kirby Enterprises 


#Z0Kity Rd. Cincinnati, OH 45223 


1-800-237-9654 


We now offer a full line of Motorola Cellular Phones......ETACS, GSM!!! 


NEC 


D3 FRONT DISPLAY 


BRAVO TONE 


D4N 
A&C 
STYLE 


FOURTH DIMENSION INDUSTRY, INC. 


Wireless Communications Equipment Broker 
331G Dante Court * Holbrook, NY 11741 
516/467-1220 * Fax: 516/467-1645 * Toll Free: 800/378-0348 


Circle (114) on Fast Fact Card 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 


» LOW RIPPLE + 
* CURRENT LIMITED » 
» FILTERED + 
* REGULATED + 
* EFFICIENT + 
* MOV PROTECTED 


7 TO 75 AMP MODELS AVAILABLE 


DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


WANTED 
USED SERVICE MONITORS 
{FR MOTOROLA MARCONI HP 
FOR SALE: IFR ($00 - EXCELLENT $os00 
IFR 10G0A - EXCELLENT $2700 CUSHMAN 
CESOA-MINT........$2900 
Radio One 
PH: 716-661-9964; 716-763-9104 
FAX: 716-763-0371 


1 Zetron Made! 20 Voice ere Recorder $200.00 
1 Uniden Repeater ... .. $300.00 
1 Wee Page Terminal .. - $300.00 
1 Wee Page Voice Storage Box . $200.00 


J. ELECTRONICS 
6813 Van Buren Road 
Syracuse, NY 13164 
(315) 488-2203 


ELECTRONICS CENTER 


3913 BROADDUS AVE. * EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We also sell used two way equipment and 
computers — some listed below. 

1 ea -B91RCB3105 330W 42-50 PL Base DC 

$3200 Manutf.1988 
1-C71RCB 100W Micor 42-50 PL $1600 
2 ea,-C71RTB3102 Micor 42-50 (1-Local Cont. PL 

$900, 1- Tone $1000 
2-MSR 2000 100W VHF €73GSB6105 Rept 

DPL $2000 
2-Mitrek Consol. No Drawer 100W OC only $575 
1-Mitrek VHF 100W Consolette OPL $875 
5-Micor C64RCB3105 UHF Repeater PL 75W $2395 
3-Tek2246 100MHZ Osciliscope w/Probe $1650 
1~D176AAU66 Mastrll VHF Tone CG No Cab. $750 
1-C64CLB7105 MSF5000 UHF Base PL $2975 
10--T1602 DC Remotes w/o Mic $175 
17-T81JJA4000 100W Mitrek 42-50 w/ace $325 
15-Repco Base Ext. or Secode Tone Remote New $60 
10-Mitrek T45 BOOMHZ No Access $100 
16~Secode Tone Base Adpt. $75 
6~Mocom 70 100W 30-36 or 42-50 w/acc $225 
2-C42RCB3105 Micor 72 Meg Repeater $1500 

WE ACCEPT MC, VISA, & DISCOVER 

Voice: 915-562-1000 « Fax: 915-562-3827 


ICOM F30LT VHF / F40LT ULE 
portables. Retail $799/$859, Dealer 
$599/$639. Ninety-six channels, 8 digit 
alpha, front panel or PC programmable. 
Upgrade your H/U16. ICOMS bought, 
sold and repaired, 

SWS Security 410-879-4035 com 


1-800-822-MOSS 


GP300, P200 

Mobiles, Repeaters 

Intrinsically Safe 

Dealers Welcome 

COMMUNICATIONS 


MOTOROLA 


RADIO RENTALS 


* MT1000, HT600, P200 

* Intrinsically Safe 

e All Types Headphones 

¢ Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
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MICROWAVE SYSTEMS 


On-Screen Path Profile Design 
Diffraction Loss Calculations 


Reflected Signal Analysix 


Koute and System Diagrams 
Map Crossings Graphig with Dimensions 
Performance Predictions « Analog & Digital 


High Resolution Graphic Ponting ~ Praters & 
Plotters - Black*White & Color 


Reads 3-secand Terrain Data 


10002 McDuff Court 
Vienna, Va 22181 
Phone: +1 703 938-5745 
Fax: +1703 936-9168 


PCS System 


UTD Ray Tracing Sor Urban PCS 


Computer software 


Mutti-Site Coverage 


E 
iy 


7 Z 


RADIO COVERAGE 
Coverage Diagrams -Sinule Signal Level - Black 
& White 


Coverage Diagrams - Mulliple Signal Level - 
Multiple Cotor 


1600 Rathals - 12.5, 25 and SO Mile Radius 


* User Defined Antenna Pattern 


Antenna Radiation Diagram Plot 


* Relwf Maps - Multiple Colors 


Reads } Second Terrain Data 


FREE BROCHURE 
AND 
DEMO DISK 


Circle (103) on Fast Fact Card 


SENTRY "Service Manager" Version 2.3 


This NEW deluxe edition of the technicians service encyclopedia now offers 


over 130 program selections, New Intermod, pager and Marine programs. 
Ask for brochure or, Send $ 199.95 Check or Money Order 


SAVE MONEY WITH 
OUR "NEW" LE 
(Limited Edition) 
series. Select your 
programs from our 
A La Carte Menu 


Telephone (407) 773-6090 


SENTRY USA® 
P.O. Box 372416 


Indian Harbour Beach, FL 32937-0416 


FAX (407) 773-6092 


Circle (100) on Fast Fact Card 
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With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


0 Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

3 C Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing. SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (105) on Fast Fact Card 


PAGER & CELLULAR 
BILLING SOFTWARE 


800-466-6261 
FREE DEMO 
PAGE-1 SOFTWARE 


Circle (125) on Fast Fact Card 


RFCAD’ 


FOR WINDOWS IS HERE! 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength coverages, our Ter- 
rain Analysis Package (TAP)™ helps you understand everything from 
dBu to 3-D plots and site management software. Give us a call and 
we'll tell you how. Do “what if" studies and solution analysis in-house! 


CDS has been the leader 
in high quality propagation 
analysis software and services 
for over twelve years - 
RFCAD™ isthe keystone in 
our line of RF-Enginecring 
Tools™, 


For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software 
package in the industry, there 
isonlyonechoice; RFCAD™, 

In addition to the PC 
software package, CDS also 
offers UNIX based 
propagation packages, Online 
Remote Access Propagation 
Services, and an array 
of additional services and 
products, Please contact us 
today to request the latest 
catalog of services. 


Cail for free brochure & demo disk. 
SOFTWRIGHT, LLC 
1010 So. Joviet St, Suite 204 
Aurora, CO 80012-3150 USA 
~s Tet. (303) 344-5486 


TeveTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 


* Microsoft Windows Application 
* Received Power Analysis 
* Multiple Site Composite Coverage 
{any number of sites) 
* Land Use and Land Cover 
Data Base Available 
* Statistical Analysis of 
Model Performance Available 
* Multiple, Propagation 
Models to Choose From 
(Longley-Rice, Biby-C, CRC) 
* 3 Second Terrain Data Availabie 
on Single CD-ROM 
For U.S., Canada, and Mexica 
+ Field Data Integration 
* Demonstration Disks Available 


Circle (104) on Fast Fact Card 


* Land Use/Vegetation 

* Easy to Use on Your PC 

* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 

* International Applications 
2975 Valmont # 100 

Boulder, CO 80301 USA 


6105-E Arlington Blvd. 
Falls Church, VA 22044 


¢ Communications 
>) (703) 534-0034 - (800) 441-0034 


Data Services, Inc. 


(01) 303 444 4871 


FAX: 303 444 4872 Circle (101) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 


LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
3 Second Digital Elevation Data on CD-ROM and Floppy Disk 


Rocky Mountain Communications, Inc. 


== 2023 Montane Drive East @ Golden, Colorado 80401-9123 
eos Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 


identify and prevent RF 
communications site interference 
~ Transmittet Nolse/Receiver Desansa Analysis 

» Intermodulation Signal Level Analysis 

- Eliminates Manual look-up of filter curves 


“See our display ad on page 48" 


PLUS 
For a brochure, call 1-800-845-0408 


CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 

¢ Digital/Analog «Throughput 
*Reliability *Response time 

2D contours Fast Color Printer plots 
©3D terrain grid Map Features 


Simulcast Interierence Minimization & Others 


CMC CONSULTING (214) 612-8880 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 


GE Warranty Processing 
(36) Fast turn-around 


OPTO ELECTRONICS, INC. 
3610 Dekalb Technology Parkway |CALL| 
Suite 110/111 
Atlanta, Georgia 30340 


(404) 451-3264 
Fax: (404) 458-8785 


585 Factory Shoals Road 


AUTHORIZED Austell, GA 30001 


CUSHMAN SERVICE 404/948-9566 
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CUSHMAN 


NEW PRODUCTS / NEW FEATURES ; 


CUSHMAN 7130 Serwce Monitor 


ee owt 
eoassree ot *? 


Tracking Generator 
Offset Generator 

1 GHz Gen. & Rec. 
Spectrum Monitor 
Encoder 12 Farmats Analog and Digital 


LEASE PURCHASE 
AVAILABLE 


Model K-202 

* NEW 1200/2400 POCSAG encoder 

* DTMF/DCS/CTCSS decoder 

+ Upgrade your existing CUSHMAN 
encoder OR 

* Step up to Model K-202 stand-alone 

encoder/decoder 


MANUFACTURED BY 
KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 
PHONE: 408-432-8100 FAX: 408-432-8359 


Circle (107) on Fast Fact Card 


OT AY BEERS BRNE 


DON'T PANIC 


At LAZER BEEPERS, INC. we know that 
sinking feeling when you've had a trau- 
matic experience. Let our experts help 

you with all your Beeper needs including 
Conversions Repairs, LCD's, Crystals, 
Vibes, Chains, Cases and much more. 

Call us today at: 


1-800-354-3405 


LAZER BEEPERS, INC. 
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Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comin-Co. 
1-800-347-4121 

FAX (602) 585-6900 


EXPRESS TECH 


GE TWO-WAY 
SERVICE DEPOT 


Make ExpressTech 
your service depot. 


= =| MOTOROLA 
\ “gs Authorized Service 
* Authorized warranty Service 

* Quick Turn Around 

* Flat Hate Repair Available 

* Free Estimates 

* Quantity Discounts 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 


EDACS & GE-MARC 


CONVENTIONAL 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 
¢ FREE Estimates * 90-Day Warranty 
* Quick Turn-around «FM/AM/SSB/ CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


Will Repair Hourly 
or on Contract 


}800-52-EDACS 


3512 Cauellgk Dr. « Ft. Wayne, IN 


$25.00 FLAT RATE 
Plus Parts & Shipping 


Circle (108) on Fast Fact Card On the following models: 
-250 


REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 


imog MULTICOM =. FAST TURNAROLIND 


Moore. OK 73160-3316 « FACTORY TRAINED 
40 05.739-7 7356 800-880-7356 * VISA - MASTERCARD - COD 


Phone (303) 962-9998 
FAX (303) 962-3991 


INSTRUMENTS ~ 


1714 SW 23rd Street, Loveland, CO 80537 


VW Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Tower space 


40+ choice antenna 
sites in California. 


* Stand-by Power / Air Cond, 
¢ Continuous Monitoring 
¢ High-Security Access System 
eLand available for develop- 
ing your own sile at 
Oat Mountain, Chatsworth 


;q Meridian 
Communications 


Greal sites, great service, since 1956, 


Call Rich or Jack Reichler at 


(800) 400-SITE 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP. 


COMMUNICATIONS 

TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


? O Box 31160 
CHICAGO, IL 60635 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, al 8035’ 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MTIROTT 


COMMUNICATIONS GROUP 


1425 GREENWAY DRIVE. SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 =» FAX: 214/580-0641 


Pager repairs 


Quality Pager Repair 


Motorola Uniden NEC 
Digital Alphanumeric Voice 


Tone Only 
Frequency and Cap Code Changes 
Band Changes LCD Replacement 
Discount Parts and Accessories 
Flat Rate Repair 
Genuine Motorola Parts 
* Lowest Prices ¢ Fastest Turnaround 
2 Cail! for Free Catalog and Price List SHE 


The Radio Communications Group inc. 
10 Allantic Avenue, Woburn, MA 01801 
617-937-3730 Fax 617-938-9098 


Tower space 


44 YEARS OF QUALITY 


USto] 
PAGER, PORTABLE REPAIR 
MOTOROLA, NEC, SHINWA, GE, RELM 


CLEAN, REPAIR, TUNE, 
AUGN TO FACTORY SPECS 


PAGERS $ 1 9° 3 PLUS PARTS 
— aq 5 60 PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


PHONE | FAX 
800-725-1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN * OKLAHOMA CITY, OK 73102 


if t. ® 
/ mh, 


© Motarota, LY, 


e’ve got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola, Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-538-6333 


MOTOROLA 


Network Services Division 
1309 E. Algonquin Rd. 
Schaumburg, [L 60196 


A and Motorola ate trademarks of Motorola, Inc. 
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TOWER SPACE 


Westchester » Putnam ® Rockland 
Connecticut 

Combiners 70-960MHz Bogner and An- 
tel antennas 450-860MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 

SIGNAL TOWER COMPANY, INC. 
914-779-3676 * Fax 914-633-9315 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 
ANTENNA SITES, INC. 
602-998-7222 


NEED TENANTS?? 


Advertise 


NATIONAL COMMUN 
SITE DIRECT 


Dedicsed to advertising antenna sites for lease 


NEED SITES? 


The NCSD comains thousands of prime 


our sites in the 


anicnns sites, all with space for lease 
dust $15 per year. For information call: 
Tel: (908) 462-5964 Fax: (908) 308-4633 


TOWER AND EQUIPMENT SPACE 
On St. Thomas with a panoramic 
view of US Virgin Islands. A/C, 


Standby power, telco facilities and 
engineer resident on site. 


AVALON COMMUNICATIONS CORP. 


809-776-8282 fax:809*774+8204 
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Tower space 


We've got 
Northern California 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


Diane O CoMMrNICATIONS, [Ne 
1220 Brickyard Cove Road. Sure 200 

Pomt Richmond, C4 9480] 

(510) 236-3700, Fax (510) 236-3799 


Circle (110) on Fast Fact Card 


COMMUNICATIONS 
CONSULTING SERVICES 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 


Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


Services 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOMEI 


38 lessons written exclusively for Mobile 
Communications Servicing. $375.00 


Call or write Mobile Training Institute 
for free iniormation: 


hi 


P.O. Box 8278 
Lumberton, TX 77711-0278 
1409) 755-7838 


REPAIR & RETUNING | 


OF 
DuPteTUNE DUPLEXERS 
ay ee Filter Systems 


Rx Multicoupliers | 


| 716.834.2787 


Professional 
Consulting Services 


10 ee vate pie COMMUNICATIONS 


(908) 636-6970 CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 +» FAX: (908) 636-7260 
Offices throughout the Uniled States and London, England: 


Melboume, Australia; Richmond, B.C. Canada. 
Circle (113) on Fast Fact Card 


1-800-475-1780 


TowerWatch 


Tower Monitoring Systems 
* FAA Reporting and Logging 
(to meel FCC & FAA requirements) 
+ Lighting & Security Alarm Equipment 
* Central Station Monitoring 


Dealer Inquinas Welcome 
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WE’RE GROWING 
IGS 


Microwave Calculation Software 


TNCTS 


Path Profile & Analysis 
Digitized Terrain Databases 


Es 


HAAT Calculations 
Mobile Coverage Plots 
Mapcross Calculations 


ICs 


Land Mobile Engineering 
Land Mobile Site Analysis 
Land Mobile Coverage Analysis 
Land Mobile License Applications 


Microwave Path Surveys 
Microwave Path Engineering 
Microwave System Engineering 
Microwave License Applications 
Microwave Path Problem Analysis 


IGS 


COMMUNICATIONS CONSULTANTS 
MICROWAVE- MOBILE- SCADA 


ts —=— 


P.O, BOX 884 
MONTGOMERY, TX 77356 
PHONE: (409) 588-3200 
FAX: (409) 588-4434 


Circle (112) on Fast Fact Card 


d index/hot line 


FastFact Advertiser 
Number Hotline 


FastFact Advertiser 
Company 


Advanced Receiver Research 

Allen Telecom Group ... 

The Antenna Farm 

Astron Corporation 

Automation & Electronics Engr. ........ 63 
ESEAINIOKS NGG ccnssnnpascnemesinpsoscncasemesarennond 61 
CELWAVE 

Chargeguard Corp, v..sccsssecsesreneene 68 
Cimarron Technologies 

Combined Technologies Inc.............. 32 
Communication Instruments.........61,72 
Communications Associates, Inc. .....68 
Communications Data Services 
Communications Specialists ............ BC 
Computer Resources INC... 70 
Connect Systems, INC. ...........--- 32,50 
Control Signal Corp, .......:0ccceeee 14 
CP| Communications, Inc. ............47 
ChYStIONIOS ANG aiceswacnimnmronccen 61 
Cusheraft/Signals Corp. «0... 13 
Diablo Communications, Inc. ............74 
D & L Communications, Inc. ... 43,63,65 
D & L Communications, Inc. .............. 72 
Doppler Systems, Inc. .......... 

Douglas Integrated Software 
DUPABOIT...s-cnncnasenessnanssd asspusseatoonsenes 
EDX ENGINEERING, INC. ......0..0.. 
Electrocom 

E Trunk Systems, INC. ..........---:-- 62 
Everon America, Inc. ........00 76-IBC 


Frequency Management 
Doug Hall Electronics 
Henry Radio ............0 


Hy-Q International... 

IFR Systems, INC.:......-csccecceeerescanerene 31 
JBRO Batteries INC. ...... eee eee 41 
JFW Industries, INC. ..cccccc ccc eeeee 39 
JPS Communications 

KNS Electronics INC. ...ccecssesesesereree 72 
Larsen Electronics 

Lazer Beepers, Inc..... 

Maxon America, INC. ......:csceceseeseensres 21 
McManus Communications ............... 
Mechem Electronics 

Metroplex Mobile Data 


203-582-9409 


.- 216-349-8400 
86............. 800-255-6222 


714-458-7277 
800-527-4596 
513-773-6255 
800-321-4700 
800-458-3410 
800-487-7184 
513-595-5900 
303-962-9998 
800-435-9313 


., 800-441-0034 
+. 800-854-0547 
.. 205-987-1523 


800-545-1349 
303-989-8000 
214-437-5320 
305-566-6949 


---- 800-258-3860 
110 ......... 810-236-3700 
41,85,89 . 800-336-6825 


800-336-6825 
602-488-9755 
904-656-8673 
913-746-8300 
503-345-0019 
310-946-9493 


verse 914-245-1128 
.. 800-603-3766 
... 800-345-1354 


516-467-1220 


.. 800-800-9825 


614-261-8871 
800-877-7979 


... 800-949-9490 
. 800-442-3811 
.. 606-283-5000 


316-522-4981 
800-323-3779 


.. 317-887-1340 
. 919-790-1011 


408-432-8100 
800-426-1656 
800-354-3405 
816-891-6320 
501-763-6250 


we 103-891-0569 
.. 305-739-0850 


Company 


Microflect 
Midian Electronics, Inc. ............. 
Modular Communication 

SYSISTHS nssiiaoscccomanrcranrenemencreys 
Motorola C&E 
Motorola GPID 
Motorola Test Equipment 
MX-COM IRGs cisctictcncacsaniasiicceten 
Norton Engineering 
Orbacom Systems, INC. 0... eee 
Pekaar Communication, Inc. ............. 
PROTOCOMITE, JING:.....-ncescereasennqenesdiiauasses 
PRB) UB yo uxcrecmcncecrecmopemsmninawingss 
Polaris Industries ..........cccesereerensees 
Polyphaser Corporation ..........c.00. 
Pyramid Communications... 
Radio Express, Inc 
Radio Midwest 
RAM Communications 

GONSU feeaenceeancnesrancants 
Ramsey Electronics ........c0cceeceees 
RCW Distributing 
Rocky Mountain Comms, Inc. . 
Sentry Manufacturing Co... 
Serviceware Corporation 
Sharp Communication... 
Shinwa Communications 

of America 
Shure Brothers, INC. .......cccceceteeeeee 
SMC Electro-Mount 
SM AWG xsecseessssseaxcrcentecmerescagprpeens 
SOMWrightsxccnrcmcmnicaesmaaaees 
Solar Electric Specialties 
Spectrum Communications 

COND ennnaranaaaTaTRS 
Stancil Corporation ..........cceeseserneeees 
Standard Communications .........0+ 


Telewave, INC, ........--..ccccccsseeseeeeseneees 
Towerwatch .... 

Transcrypt International, Ltd. ............ 
Vega, A Mark IV Company 

Versatel Communications .. 

Vocom/RF Corporation ..........:ee 
Wacom Products, Inc. ....,....:0:c:00 
WEAVETEIG .nsserenenerssorsererensssensoonsrensonnes I 
Wetec Electronics 00.0... OF 
ZOtKONS INCwex cams censraia 20,35,51 


Number Hotline 


503-363-9267 
.. 602-884-7981 


818-764-1333 
708-538-6333 
800-520-7243 

.. 800-235-9590 
800-638-5577 
703-938-5745 
609-829-4455 
201-772-0704 
800-223-9580 
219-936-4221 
800-752-3571 
800-325-7170 

.. 310-430-5892 
703-830-2911 
... 800-521-2468 


908-636-6970 

.. 716-924-4560 
800-726-9015 
303-626-5454 

... 405-225-6780 
613-521-7391 

.. 800-548-2484 


800-627-4722 
800-25S-HURE 

.. 800-527-1079 
wee 601-453-0662 
«» 803-344-5486 
800-344-2003 


610-631-1710 

ws 714-546-2002 
« 810-532-0397 
503-591-5986 
409-588-3200 
415-968-4400 
913-233-2343 
800-228-0226 

. 818-442-0782 
... 800-456-5548 
800-USA-MADE 
817-848-4435 
800-392-8100 
901-286-6275 
17,32,52 . 206-820-6363 
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TOP QUALITY | 


UNLIMITED RESPONSIBILITY 


procucs. 


es N EN 


te design. 


MUTUAL SATISFACTION 


s and better 
ers 


Ever at Your Service. 


EVER@N 


| TP-3200 $279.95 | 
Fuil’Redhired) Shared Repeater Tone Panel” 
with’ ALL 1$7 CTOSS/DCS codes. In 
Désktop or Rack Mount-version: 


TE-64 $79.95 


Self-contained Encoder; Rotary: Dial Selection. 
Great forthe Benchtop. 5.25" x3.3" x £7" 


PE-2P $54.95 


Two-tone) Sequential Encoder. 
Sub-assembly motints inside radio 
or-other enclosure. Multiple call 
capability. 1125"'%:2.0" x4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


SD-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched’ outputs. from two-tone 
paging:calls. 1:25" x 2:0" x 4" 


~ $57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any. FM ‘trans- 
ceiver, 1.25"x 2.0" x.4" 


'CsI-100 


$749.95 
Video Modem. Sends and receives broadcasts: 
quality; Single frame, color video over ANY. 
narrow-band communications channel, 


"OSTA Man) 
1 eRe 


ee 


(cC-1/CR-1 $49.95 each 


Surface Mount Component Kits for repairing 
SMF cirenits.:CG-1 for:capacitors/CR-1 for 
Tesistors- 


$59.95 DTD-1 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$64.95 


$59.95 


Single Function DTMF Decoder, 
Provides switch outputs: via 
DTMF, 1.25"'x'2.0" x4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


‘0-8 $89.95 | 
AD: Reqiirements:-Fuuy, Held) propram- 
mable with included keypad-1.85"s1.12"x.35" 


PE-1000 $224.95 


Desktop-Paging Encoder. -wo-tone sequential, 
other formats avatlable-7:5"% 7,0" x2: 7" 


PE-4/PE-15 $99.95 | 
Multiple Call POCSAG (RPC) 
Paging Encoders, Where ‘direct 


control-of local area paging is’ 
desired? 1578": x 1.03! 'x:.35" 


$27.95 


$S-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. -.9"x 1.3" x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. xg 


MMH 426 WEST TAFT AVENUE © ORANGE, CA 92665-4296 


(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 © FAX (800) 850-0547 


Se 


Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA - Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 


Circle (3) on Fast Fact Card 


New-born Pagers Evertell and Everlink have Confidence in Your Ever Successful Business. 


-Small and light (Compact design) -PLL Synthesized receiver -User selectable font size(3steps) 
-Power back up -Battery level meter indication -Data bank 
Automatic power on/off -Thief lock(Option) -Auto display of sender's name 
“20 message memory -Programmable baud rate -Contrast selectable LCD module(76 steps) 
f (512/4200/2400 BPS) -Four line display oe 
u rt A i 
yy a t +. 
Par “ever at your service” E VERON 
yf Circle (2) on Fast Fact Card eeeeee.. Ao eee . Seae l 
4 AMERICA, INC. MOBILCOM LTD. 
i +) a 812 Foley Siret Jackton MS 39202 CHEONGHAB-BLDG 626-21 YEOKSAM-DONG 
WS. Tot 800-603-3766 KANGNAM-KU, SEOUL. KOREA ; 


Fax:@01,949-3349 TEL-B2-2-538-3786  FAX'82-2-538-3789, 


